110th YEAR LONDON, MARCH 5, 1958 N® 4938 PRICE 1/6 


Gas Journal 


UNI 
OFm «An 


MAR 2 195g 


ENGINEERIN 
LIBRARY 


4 advertising keep: 


1 ASCOT 


on the up and up 


—— 


Or 
ai) 


“y) 
) PA 


\ 

a 

NY 
| 


REGD. TRADE MARK 


Ascot Gas Water Heaters Lta 


10,000,000 people 255 N. Circular Road, London, N.W.| 
will see ASCOT advertising this year a member of the Parnall Group of Companic 





WHG/A2E 





Gas JouRNAL, March 5, 1958 


BRATT COLBRAN "h i N G ~ B ll RY 
samara 7° , CONVECTOR GAS FIRE 


This new ‘KINGSBURY’ Convector Rad. 
iant Fire—outcome of intensive research and 
develooment— reaches the highest standards to 
of efficiency yet attained in the field of 
continuous room heating by gas; an 
achievement which means that gas can now 
compete on equal terms with other forms of _ 
heating. firmly 
The large radiant plaque of new and un- 
orthodox design gives a warm comforting 
and even glow over its entire surface—a 
psychologically important point that the 
public will be quick to appreciate. In all tions 


strain 


respects a quality appliance, backed by 
traditional Bratt Colbran standards of 
performance, design and workmanship. 


Heat input—16.000 B.Th.U./hr. (32 cu. ft./hr. C.V.500), 
Overall size—27" high, 19° wide, 7” deep (including guard), 


Automatic electric ignition combined with 3-position tap 
BRATT COLBRAN LIMITED 4 on a 
for accurate control e Attractive colour finishes: Gold/Bronze 


LANCELOT ROAD Cream/Bronze + Pewter/Black * All Bronze e Economical 
WEMBLEY ~: MIDDLESEX running cost—maximum efficiency at half rated input. 


FOR THE CHEMICAL INDUSTRY 


FOR THE GAS INDUSTRY / 3 BOOSTERS 
FOR ALL a ‘ : BLOWERS 
/ | 


INDUSTRIAL USES 
WHERE A RELIABLE 
FORM OF BLOWING 
OR BOOSTING 


1S REQUIRED 


EX-STOCK 


(BARE END SHAFT) 


DUTIES 


600 C.F.M. AT 13” W.G. ) 
To | ON GAS 
1000 C.F.M. AT 9” W.G. J 


600 C.F.M. AT 26” W.G. 


1000 C.F.M. AT 18” w.c. s ON AIR 





Two 


Vi bhakhehast— 
to make a perfect joint 


. a joint that really stays 
firmly in position and _ per- 
manently resists pressure, side 
strain and temperature varia- 
tions —that’s SECUREX. This 
solderless joint is precision 
built to save you time 
and money — write for 
details of the various 
sizes, suitable for many 


purposes. 


_ SECURES 


QMP PRES SSION 
TILE 


JAMES H. 
LAMONT 


& CO. LTD. 


ENGINEERS — BRASSFOUNDERS 


GYLEMUIR WORKS, CORSTORPHINE, EDINBURGH 12 
SCOTLANO 
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Meters are bought nowadays on 
a cold assessment of product 
performance. That is why 


the sales of Parkinson meters 


are rising each year. 


PARKINSON COWAN 
GAS METERS 
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The Fight Against Corrosion 


about the urgent necessity of protecting his under- 

ground mains from corrosion. But it was a very 
good move on the part of Mr. F. L. Atkin, Chairman 
of the Midland Section, 1.G.E., to invite an electrical 
engineer, Mr. J. S. Gerrard, a specialist in corrosion 
engineering, to give his views in a paper on * Under- 
ground Corrosion and Cathodic Protection of Gas 
Pipelines.” He presented a fresh and, to some extent, 
an outside view of the problem and, wisely, he cast 
his paper in the form of a general survey of the subject. 
He said that the greatly increased use of cathodic pro- 
tection during the past ten years might be attributed to 
the remarkable extension of the quantity of buried metal 
work for the transport of gas, and also to the greater use 
of steel pipe by the gas industry. It is significant that 
the principal feature of the current issue of Gas und 
Wasserfach gives a full-length article on the protection 
against corrosion, mainly by these methods, of the great 
long distance transmission lines of Ruhrgas. And there 
is the same extension of its use on similar systems in 
America, France and elsewhere. 

Electrolytic action between the soil and the metal of 
the pipe would not be significant if the resultant loss 
of metal were distributed over the whole area; it is 
dangerous because in fact it is frequently concentrated 
at small anodic areas where it results in pitting and, 
finally, holing. Other causes of corrosion are stray— 
‘vagabond "—currents from rail- or tramways, and the 
anaerobic bacteria which may' be present in water- 
logged soils containing sulphur compounds, bacteria with 
whose depredations in gasholder tanks we are familiar. 
The natural growth of these bacteria in the vicinity 
of the pipe increases the effect of electrolytic interaction 
between soil and metal. 

‘Cathodic protection depends upon the maintenance 
of each part of the steel surface at a potential sufficiently 
negative to prevent it from acting as an anode with 
Tespect to any other part of the system "—the applica- 
tion to the pipeline continuously of a certain amount 
of current. This could be done in two main ways: ‘ By 
establishing a galvanic anode with a “ natural ” poten- 
tial high enough and capable of large enough current 
Output ... Magnesium of special composition is a 
normal material for this purpose,’ or by causing a direct 


Tite gas engineer has never been in any doubt 


current from an external source to flow through the 
electrolyte. Mr. Gerrard described the application of 
these methods in detail. The impressed current system, 
he said, was probably the most commonly used method 
of cathodic protection for long continuous pipelines 
where full protection is required. And he described 
corrosion surveys and discussed briefly the economics 
of cathodic protection. Protective coatings were also 
briefly discussed. 

Mr. G. M. Rimmer, Electrical and Mechanical 
Engineer to the West Midlands Gas Board, himself a 
master of electricity applied to the gas industry, opened 
the discussion with a searching, detailed examination of 
this paper. ‘ Nobody,’ he said, ‘ has ever found out the 
precise mechanism of cathode action; consequently the 
performance of a cathodic protection scheme cannot 
be predicted with any degree of accuracy.’ Trial and 
error methods must therefore be used in the preliminary 
survey. 

With regard to the value of soil resistivity as a 
criterion of the severity of corrose conditions, this con- 
cept had no direct theoretical backing; nevertheless, in 
practice this criterion did prove of value in a fair number 
of cases. 

Present-day electrical systems might appear to be free 
from direct current leakage but there was some doubt 
about the possible seriousness of such leakages from the 
electrified railway system which were now to be 
installed. On the Continent, leakage currents are sub- 
ject to combined drainage measures in which all the 
utility systems participate, co-ordinating the methods 
to be adopted. In this country a cathodic protec- 
tion co-ordinating committee has been set up with 
representatives of the electrical and gas industries, the 
water undertakings, U.K. Pipelines, together with 
specialised personnel from such bodies as the D.S.LR. 
and private consultants. The services of this technical 
panel are available to the gas industry. 

The application of cathodic protection in this country 
brings to the fore the general consideration of electric 
currents in gas mains, particularly the practice of earth 
bonding. An ad hoc committee of the Institution of 
Gas Engineers had been set up to prepare a report on 
the whole question of electrical bonding. 

Winding up the discussion, the Chairman remarked 





that we still have a lot to learn about corrosion. There 
was the curious case of cast iron mains which were 
often found to be in good condition after 80 or 90 years, 
whereas according to the theories now put forward they 
should have gone in ten years. Laboratory tests sug- 
gested that cast-iron corrodes as rapidly as steel; but 
this was not the case. He asked, why? Mr. Gerrard 
suggested that corrosion which often appeared where 
steel services were taken from a cast-iron main might be 
due to the fact that steel could be anodic to cast-iron. 

Altogether, it was an afternoon well spent in the 
consideration of a problem which will almost certainly 
be more insistent as the gas grids spread with their 
relatively long transmission lines carrying gas at higher 
pressures. 


Automatic Ignition 


URING recent years a good deal of attention 
D:= been paid to the automatic ignition of gas 

cooker burners and considerable work is cur- 
rently being directed towards the development of 
methods and devices to render automatic ignition fool- 
proof and reasonably economic. While it may be 
suggested that ignition at the turn of a tap is an amenity 
rather than a ‘ must,’ it will be generally agreed that if 
some of the public demand this amenity and are pre- 
pared to pay for it in the cost of the cooker and in its 
running costs this development work is an important 
aspect of gas service. Of course, with time-controlled 
cooking some form of self-ignition of the oven burners 
must be provided which will operate without fear of 
failure. Such a device must be completely foolproof; 
it must ensure ignition and, should the flames be extin- 
guished, re-ignition or cut-off the gas supply. 

The position in regard to hotplate burners is some- 
what different and it can be argued that a multiplicity 
of controls on the hotplate might in fact detract from 
consumer convenience and increase maintenance prob- 
lems while contributing little to the safety angle. This 
does not, however, lessen the need for development and 
it is all to the good that, supplementing the endeavours 
of individual manufacturers of gas appliances, Watson 
House should be bringing their resources to bear effec- 
tively on the matter. An account of their work to 
date and an indication of future investigations have 
been given to the London and Southern Junior Gas 
Association by J. A. Bradley and G. E. Johnson in 
a book running to 63 pages and containing 61 diagrams 
and photographic illustrations. Abstracts of this 
‘paper’ are being published in ‘Gas SERVICE,’ and we 
propose here merely to point to a few aspects of the 
work. 

It is perhaps significant that as from the beginning 
of next year controlled pilot ignition of all broiler and 
oven burners will become a mandatory requirement of 
the American Gas Association. This brings us at once 
to the relative merits of pilot ignition and electrical 
filament ignition. In point of fact, a great deal of 
research on electrical ignition has been carried out in 
the U.S.A., but its practical application has been almost 
entirely discarded in favour of gas pilot ignition. The 
reason for this is not hard to find. Due to the predo- 
minance of natural gas it is impossible in the U.S.A. to 
make full use of any catalytic effect and hence filaments 
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have to be operated at undesirably elevated tempera. 
tures; the other over-riding factor is that the low price 
of natural gas favours a continuously burning pilot, 

The position in Britain—at any rate to-day—g 
different. The composition of town gas here—i.c., jts 
hydrogen content—favours catalytic ignition, while its 
relatively high price makes it necessary to use continy. 
ously burning pilot lights with discretion. What 
Messrs. Bradley and Johnson have to say about these 
two aspects is extremely interesting and their com- 
ments fully justify the trend of future investigation, 
which is broadly running in two directions—the 
development and functioning of low-rated pilot lights 
and the design of flash tubes to ensure that the filaments 
used for electrical ignition shall have a long life. 
Filament life is, indeed, the one factor above all others 
which will decide the future of this form of electrical 
ignition. 

From the running cost point of view, electrical igni- 
tion appears most promising; it is a functionally sound 
proposition. Moreover, the complete venting of com- 
bustion products resulting from modification in flash 
tube design suggests the possibility of re-introducing 
the cold catalyst with a still further reduction in running 
cost. At the same time electrical ignition is a compli- 
cation in that it necessitates a couple of supplies—gas 
and electricity—to run the automatic gas cooker. The 
chief disadvantage lies in the connecting of the gas 
appliance to the electricity supply, a deceptively simple 
procedure with its own attendant commercial problems 
of installation and maintenance. 

It is also apparent that we have as yet by no means 
reached perfection in pilot light ignition, and the filter- 
ing of pilot gas, lower rated pilots which will operate 
with complete reliability, and improved flash tubes may 
make the all-gas automatic cooker more attractive; and 
it should be easy enough to apply clock control to 
automatic oven operation. 

Broadly, the use of either micropilots or electric 
elements shielded from the products of combustion 
will require the use of flash tubes and the research 
which is being carried out at Watson House to provide 
data covering any burner layout which may be contem- 
plated in future cooker design is very greatly to be 
welcomed. 


Sir Harold: ‘We Want the Lot’ 


HE Chairman of the Gas Council, Sir Harold Smith, 
‘ew of the ‘many obstructions placed in our way’ 
when he introduced the Gas Council’s Ideal Home exhibit 
at the Caxton Hall preview last Thursday. 

‘We should normally look to an expansion of from 2% 
to 3% per annum,’ he said. ‘ As it is, we are just about 
breaking even. One of the most important factors acting 
against us is the stupid purchase tax which is placed on 
many gas appliances and the restrictions placed upon 
hire purchase. I dare not talk about purchase tax here. 
I have done so before, in other places, and fortunately 
other people are also talking about the stupidity of it. 
Purchase tax as it stands today is far more suited to a 
Gilbert and Sullivan opera than to any business or com- 
mercial undertaking. What we do say is this: We do not 
just want a small reduction in purchase tax on gas appli- 
ances; we do not just want a slight easing of the restric- 
tions on hire purchase. We are not greedy, but we want 
the lot! Now that unemployment is beginning to show 
signs of rearing its ugly head, perhaps we shall get it.’ 
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Personal 


Dr. S. PEXTON retired from the service 
of the North Thames Gas Board on 
March 1 after 34 years with the Board 
and the former Gas Light and Coke 
Company Limited. Dr. Pexton was Gas 
Research Fellow at Leeds University 
fom 1922 to 1924, when he joined the 
Gas Light and Coke Company. From 
1924 to 1928 he worked on the recovery 
of benzole by active charcoal and as a 
result of this work shared the Moulton 
Medal of the Institution of Chemical 
Engineers. Dr. Petxon also organised 
heat and mass balance tests on carbonis- 
ing plants. This work had two impor- 
tant results—the development of the con- 
cept of Hydrocarbon Enrichment Value 
which is such a useful index of carbonising 
conditions and—the recommendation to 
re-introduce secondary air preheating by 
waste heat from the hot coke in con- 
tinuous vertical retorts. This has resulted 
in a saving of fuel amounting to 2% of 
the coal carbonised. Carburetted water 
gas plants were similarly studied with the 
final co-ordination of process steam and 
power as exemplified in the recent large 
plants at Beckton and Southall. From 
1945 to 1950 Dr. Pexton was Senior 
Chemical Engineer of the Gas Light and 
Coke Company and from 1950 to 1958 
Senior Fuel Chemist of North Thames 
Gas Board. 


Mr. W. E. Dosson, Deputy Engineer 
and Works Manager at the Windsor 
Street works, of the West Midlands 
Board in Birmingham, is one of two men 
to be chosen by the Institution of Gas 
Engineers for an award under the 
Woodall-Duckham Education Fund. He 
will attend courses at the Institute of Gas 
Technology in Chicago in June and July. 


Mr. F. Waite, Chief Supply Officer, 
South Eastern Gas Board, is this year’s 
President of the Institute of Public 
Supplies Officers. Mr. White became 
one of the original Members of the 
Institute in 1949 and has played a con- 
tinuous part in its development. He 
became Vice Chairman in 1955. 


Obituary 


Eric CULSHAW, North Western 
Area Manager, Parkinson Cowan Appli- 
ances Ltd. (Gas Division), died suddenly 
at the age of 50 on February 20 at his 
home in Lytham St. Annes, near Black- 


Mr. 


pool. He joined the Parkinson Stove 
Company in 1946 from the Gas Depart- 
ment of Blackburn Corporation where he 
was Sales and Service Supervisor. A 
gentle manner and a good sense of 
humour made him popular among col- 
leagues, customers and competitors. He 
was a fine pianist, a capable artist and 
his caricatures of gas personalities were 
well known. Although a very clubbable 
man he sacrificed nothing in integrity of 
character or individuality. He leaves a 
widow, a son (at present with the 
N.W.G.B.), and two young daughters. 
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Mr. W. T. Hird, Distribution Engineer, Wales Gas Board, left recently for Hong 
Kong where he will advise the Hong Kong Gas Company and their contractors on 
the laying of an underwater main from Hong Kong across the harbour to Kowloon. 
He is pictured here receiving a tin of Berffro cakes which, with copies of “ Croeso 
Cymreig, the cookery book published by the Wales Gas Board, he will hand to 
the President and Officers of the Hong Kong Welsh Association at their St. David's 


Day dinner. 


Seen, left to right, are Mr. R. S. Snelling, Deputy Board Chairman} 


Mr. E. M. Edwards, Board Member; Mr. T. Mervyn Jones, Chairman; Mr. J. C. Clay, 
Board Member; Mr. Hird; and Mr. F. E. Price; Sir William Jones; and Councillor 
J. E. Emanuel, Board Members. 


IRISH GAS COMPANY 
TO LOWER TARIFF 


HE Alliance and Dublin 

Consumers’ Gas Company has 
announced that from April the price 
of gas in the Irish Republic will be 
reduced by .25d. per therm. The 
reduction will be taken into account 
in meter readings from that date. 
The saving to consumers will amount 
to about £20,000 a year. 

The Dublin Company has an- 
nounced a final dividend on _ the 
Ordinary stock of 4% for 1957, mak- 
ing 74% for the year (against 7% for 
each of the four preceding years). 
The net profit earned by the company 
was £83,238 (£75,113). 


RUSSIA MAKES 
FIBRE FROM 
NATURAL GAS 


Longer Life and Greater 
Wear than Steel Claimed 


A NEW type of man-made fibre for 
use in textiles and industrial goods 
has been developed in Russia. Pro- 
duced from natural gas, it is claimed by 
its developers to be able to stand up to 
greater wear and to have a longer life 
than steel. 

Tests carried out with the fibre are 
said to have shown that it can be used 
both for the manufacture of knitted 
goods, rugs, lace, and light fabrics and 
for the manufacture of industrial 
equipment such as transporter belts, 
machine parts and car tyres. 

The fibre is made by means of a 
special process which involves the com- 
bination of methane, ethylene and 
fluorine. 

The fibre will, it is expected, be put 
into industrial production for use in 
the manufacture of both clothing and 
industrial goods. 


Diary 


March 6.—NoORTH OF ENGLAND SECTION 
1.G.E.: Market Street, Newcastle on 
Tyne. ‘Introspection by Technical 
Audit,’ by J. E. McManus. 2.30 p.m. 


March 8.—SCOTTISH WESTERN JUNIORS: 
Joint Meeting with Eastern Section, 9, 
George Square, Glasgow. Address by 
D. D. Melvin. 3.00 p.m. 


March 11.—INSTITUTE OF FUEL (MID- 
LAND SECTION): M.E.B. Lecture Hall, 
Stoke-on-Trent. ‘Recent Develop- 
ments in Gas for Ceramic Firing,’ by 
L. Walker and K. Davis. Joint meet- 
ing with the N. Staffs. Fuel Society. 
7 p.m. 


March 12.—-INSTITUTE OF FUEL (N. 
WESTERN SECTION): Albert Square, 
Manchester. ‘* Application of the B.P. 
Corrosion Control Process in Industry,’ 
by Dr. G. Whittingham and L. K. 
Rendall. 2.30 p.m. 


March 11.—East MIDLANDS G.CC.: 
Nottingham Chamber of Commerce, 
Smithy Row, Nottingham: Meeting 
11.0 a.m. 

March 12.—-SoUTH WESTERN SECTION 
I.G.E.: George Hotel, Frome, Somer- 
set ‘The Use of Gas and Competi- 
tive Fuels in Industry,’ by G. L. Spital. 
2.15 p.m. Followed by visit to the 
works of J. W. Singer & Sons, Ltd. 


March 12.—SouTH WESTERN G.CC.: 
Taunton: Meeting at 11.00 a.m. 


March 12.—EASTERN JUNIORS: Bedford. 
Visit to W. H. Allens. 


Gas Integrale 


The impression has apparently been 
gained from the editorial ‘Gas From 
Low Grade Coal’ in our February 12 
issue that the writer was alluding to the 
Gas Integrale system as having been in 
existence for only ten years. He was, 
of course, referring to developments 
during that period. The system dates 
back to 1919. 
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Cookery Contest 


ON of the best cookery contests for 
young people to be held in this 
country was staged by the North 
Western Gas Board recently in Man- 
chester. Miss Mary Malcolm (Lady 
Bartlett), of TV fame presented the prizes 
to the winners before an audience of 
1,500. 

The contest was the last of a series 
of eliminating heats in which more than 
4,000 teenagers from all parts of the 
North West competed for the honour of 
representing the North West in London 
in May at the finals of the gas industry’s 
nation-wide ‘Youth in the Kitchen’ 
cookery contest. 


Average Age 16 

The average age of today’s ten con- 
testants was 16, and two of them were 
boys. The ten were semi-finalists from 
the Board’s ten administrative regions, 
and in the morning they each cooked a 
meal for four in ten model kitchens. 

They set such a high standard that the 
three judges’ task was extremely difficult. 
They awarded the first prize to Roy 
Wilkinson and he will travel to London 
in May to compete against the winners 
of the other eleven gas board contests in 
the national finals. 

The prize-giving ceremony was form- 
ally opened by the Lady Mayoress of 
Manchester and was followed by a 
cookery demonstration and a parade of 
jewellery and fashions. 

There was also a parade of the Board’s 
home service advisers led by their chief, 
Miss Hilda Swindells. 





THOSE CHILLY STATION 
WAITING ROOMS ... 


But now you just 
Turn on the Heat 


RITISH Railways Western Region 

are experimenting with the heating 
of waiting rooms by gas fires operated 
by the public. A gas fire which can be 
turned on by passengers pressing a 
button has been installed in the waiting 
room at High Wycombe station. After 
about half an hour the fire is automati- 
cally extinguished, being brought back 
into use by further pressure of the 
button. 

This method of heating gives com- 
fortable warmth with controlled use of 
gas, experience having shown that solid 
fuel stoves, including the modern slow- 
combustion types, are invariably misused, 
rarely give satisfaction to the public, and 
are almost always left with a full 
draught, leading to fuel wastage and 
damage to the equipment. 

The gas fire which has been installed 
at High Wycombe in conjunction with 
the North Thames Gas Board, is the 
first to be tried. Others are being 
installed at five more stations—Truro, 
Neath, Newport (High Street), Glou- 
cester (Central), and Wellington (Salop). 
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Roy 


Wilkinson, the winner, with the 
Stretford home service adviser. 





New Recovery Process 


WASTE ACID FROM 
BENZOLE REFINING 


PROCESS for the recovery of waste 

acid from the refining of benzole 
and similar hydrocarbons has recently 
been developed by W. C. Holmes & Co., 
Ltd. The acid is reclaimed in a rela- 
tively pure form, suitable for many com- 
mercial processes; and the _ resinous 
matter is also brought to a more amen- 
able form, even to the possibility of 
utilisation. 

The recovered acid can be employed 
in the manufacture of sulphate of 
ammonia without risk of trouble. The 
purity of the product is that prescribed 
by the Grade 1 specification and the 
appearance is quite normal. 


Industrial Welfare 


Papers given at the Industrial Welfare 
Society’s fifth week-end conference for 
foremen and shop stewards at St. Annes- 
on-Sea, Lancs, included ‘We Sink or 
Swim Together, by Mr. Herbert Hill, 
Director, Birfield Ltd., Stratford-on- 
Avon; *‘ The Obstacles to Co-operation,’ 
by Mr. E. Tuff, Works Director, The Pro- 
jectile & Engineering Co. Ltd., London; 
‘The Unions’ Contribution to Industrial 


Progress, by Mr. J. Cooper, National 
Chairman and District Secretary, 
National Union of General and Muni- 


cipal Workers; and * Getting Down to It,’ 


by Mr. A. Hudson Davies, Managing 
Director, Fibreglass Ltd., and Director, 
Pilkington Brothers Ltd., St. Helens. 





Gas Meter Unions 


HE attention of members of The 

Institution of Gas Engineers is drawn 
to the publication of British Standard 
46:1958, ‘Gas Meter Unions and 
Adaptors.’ Copies (price 5s.) may now 
be obtained from the British Standards 
Institution, British Standards House, 
2, Park Street, London, W.1. 
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N.G.B. APPRENTICES 
RECEIVE PRIZES 


Parents See their Boys 
Awarded by Board Chief 


T a recent ceremony in Newcastle. 

upon-Tyne, the Chairman of the 
Northern Gas Board, Mr. E. Crowther, 
presented prizes to gasfitter appren- 
tices. Parents of the apprentices were 
present. 

The Chairman referred to the impor- 
tance of the craft of gasfitting and to the 
high standard required to pass the 
examinations. Mr. A. Cunningham, 
Organiser for the National Union of 
General and Municipal Workers and 
Trade Union Side Secretary of the Area 
Joint Industrial Council, also spoke, 


The Winners 


The prize winners were:—Ist year— 
P. Godfrey, Darlington unit, student of 
Warlington College of Further Educa- 
tion; S. Madderson, Blyth unit, student 
of Rutherford College of Technology; 
2nd year—prize for gasfitting theory and 


practice and ancillary subjects—K. 
Huntsman, Consett unit; prize for gas- 
fitting theory and practice only—H. 


Forrester, Durham unit (both students of 
Rutherford College of Technology); 3rd 
year—prize for gasfitting theory and 
practice and ancillary subjects—A. 
Anderson, Spennymoor unit, student of 
Darlington College of Further Educa- 
tion); prize for gasfitting theory and 
practice only—T. Patchett, Sunderland 
unit, student of Rutherford College of 
Technology. 


U.K. CONFERENCE 
ON AUTOMATION 
AND COMPUTATION 


HE study of the techniques, machines, 

and concepts of automation, auto- 
matic control, and computation led to a 
decision last April to set up an organisa- 
tion, to be known as the British Confer- 
ence on Automation and Computation, 
to facilitate the exchange of information 
regarding the activities of the individual 
societies within the whole subject. 


Three Groups 


This new organisation has been divided 
into three groups—Group A, the British 
Group for the Engineering Applications 
of Automation; Group B, the British 
Group for Computation and Automatic 
Control; and Group C, the British Group 
for the Sociological and Economic 
Aspects of Automation Techniques. 

After a series of preparatory meetings, 
a meeting was held last month at which 
Group A _ was formally constituted. 
Among societies which have associated 
themselves with the Group are the Insti- 
tution of Gas Engineers and the Institute 
of Fuel. In addition, the constitution of 
the Group provides for an Executive 
Committee, of which representatives of 
the Institution of Gas Engineers are 
among members elected. 
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£2 mill. Contract Signed for Britain’s First 
Gas Plant to use Hydrogenation Process 


NEW DEVELOPMENT 
IS OUTCOME OF 
BRITISH RESEARCH 


COMPLETELY new method of 

gas production, which may eventu- 
ally help to solve Britain’s problem of 
low-grade coal, is to be used in a £2 mill. 
plant at Partington, near Manchester, for 
which the North Western Gas Board last 
week signed a contract on behalf of the 
Gas Council. 

The plant will not be recognisable as 
a gasworks, and will look much more 
like a modern chemical plant. It will be 
engineered and built by Humphreys and 
Glasgow, Ltd. It is planned to be in 
operation at the beginning of 1960. 

Advantages of the new method are 
expected to be cheapness, flexibility in 
raw materials, low toxicity of the gas, 
freedom from sulphur compounds, and 
availability at high pressure. The high 
pressure will allow the gas to be trans- 
mitted economically over long distances 
without compression, so that the produc- 
tion plants can be sited where raw 
materials are cheapest. 


Speed-up Planned 


One of the main objects of the plant 
at Partington is to hasten full-scale 
development of a new process to produce 
gas by hydrogenation of oil or coal. 
This process was first envisaged by Dr. 
F. J. Dent, Director of the Gas Council’s 
Midland Research Station at Solihull, 
and it is based upon experimental work 
carried out by his team over many years. 

The plant will produce town gas by 
a sequence of continuous automatically 
controlled processes, which have been 
designed by the process engineering de- 
partment of Humphreys & Glasgow, 
Ltd., under its technical director, Mr. 
N. H. Williams, in collaboration with the 
development department of the North 
Western Gas Board. 


Flexibility 


A wide variety of different grades of 
oil can be used, taking advantage of 
fluctuations in the price of oil refinery 
by-products. Later it is intended that 
low-grade coal will take the place of oil. 

The installation at Partington will have 
a capacity of 7.5 mill. cu.ft. of gas per 
day. It is looked on by the gas industry 
and the government as a full-scale 
demonstration unit to prove the efficiency 
and economics of the new process. 

Gas made in this demonstration plant 
will cost roughly the same as gas pro- 
-duced by conventional methods, but for 
‘bigger plants considerable reductions in 
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both capital and operating expenditure 
would cut costs sharply. 

In more detail, the gasification system 
of the new Partington plant will com- 
prise the production and purification of 
hydrogen in excess of 90% purity by the 
gasification of oil (and at a later stage 
coal) at a pressure of 400 Ib. per sq. in. 
with oxygen and steam, and the use of 
this hydrogen for the production of rich 
gas by hydrogenating further oil or coal 
to produce gas of about 600 B.Th.U. per 
cu.ft. calorific value. The rich gas is 
then diluted to the required calorific value 
by the addition of nitrogen. 


CO Under Control 


The system has the advantage that both 
the specific gravity and the carbon 
monoxide content of the gas are under 
control. In this first installation it is 
intended that the carbon monoxide con- 
tent of the gas should be at least as low 
as 1.5% or under, thus greatly reducing 
the toxicity of the gas. The organic 
sulphur content of the gas is also very 
low. 

The process used for the production of 
hydrogen is that of the Texaco Develop- 
ment Corporation, for which Humphreys 
& Glasgow are licensed contractors. In 
this process, oil is gasified by reaction 
with steam in oxygen at a temperature of 
approximately 1,370°C. 

The resulting gas produced at this stage 
is a mixture of carbon monoxide and 
hydrogen, together with a small amount 
of carbon dioxide and traces of methane. 
A controlled amount of carbon black is 
formed which is removed from the gas 

































Architect's drawing of the £2 mill. gas 

plant to be built at Partington to produce 

town gas at high pressure by the hydro- 
genation of oil or coal. 


by a water wash which simultaneously 
generates the steam necessary for react- 
ing with the carbon monoxide to form 
hydrogen. The water wash is cooled 
and filtered free of carbon and returned 
to the system. 

The gas leaving the scrubbers of the 
Texaco plant is passed to the carbon 
monoxide conversion plant, where the 
shift reaction is carried out over a sul- 
phur-resistant catalyst. The carbon 
dioxide and hydrogen sulphide in the 
gases leaving the shift convertors are 
removed by absorption in a solution of 
potassium carbonate at a temperature of 
approximately 120°C., using the Benfield 
process, for which Humphreys & 
Glasgow are also licensees. The absorb- 
ant solution is regenerated by reducing 
the pressure and stripping with steam 
derived from the hot gas stream coming 
from the conversion plant. 


Key Section 

The gas leaving the Benfield absorber, 
consisting of at least 90% hydrogen, is 
preheated and fed into the hydrogenator 
together with pre-heated oil which 1s 
converted at high temperatures essen- 
tially to methane together with a propor- 
tion of ethane. The hydrogenation 1s 
the key section of the process. The 
gases leaving the hydrogenator contain 
benzene and highly aromatic compounds 
which are removed by condensation and 
scrubbing with circulating oil. 
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New Era in Scotland 


‘QCOTLAND’S gas industry has 

entered a new era.’ With these 
words Mr. Sydney Smith, Chairman of 
the Scottish Gas Board, announced the 
Board’s intention of building Britain’s 
first ever Lurgi high-pressure complete- 
gasification plant at Westfield in Fife, on 
Monday. 

The plant will be the seventh in the 
world. Others are in operation in 
Australia, Czechoslovakia, Germany, and 
South Africa. It will be capable of 


producing large quantities of gas from 
a type of coal hitherto regarded as 
unusable for this purpose. 

The Lurgi process makes gas more 
cheaply than any other method in com- 


mercial use in this country. It enables 
substantial savings to be made in good- 
quality coal; and it produces valuable 
chemical by-products, 

The plant, which was originated by 
the German firm of Lurgi, will be built 
by Humphreys & Glasgow, Ltd., at a 
cost of about £6.5 mill. When in full 
operation it will produce 30 mill. cu.ft. 
of gas a day from the low-grade West- 
field opencast coal, which will be fed 
into it by conveyor belt direct from the 
adjacent mine. 

It will take five years to complete the 
plant and to lay the associated high- 
pressure and medium-pressure grid mains 
which will distribute the gas over an area 
extending from Angus and Perthshire 
in the north through Kinross, Fife and 
Stirlingshire, to Lanarkshire and the 
Lothians. The total cost of plant and 
mains is estimated at £8,454,000 and 
represents the largest single development 
project ever undertaken by the gas 
industry in Scotland. 

Outlining the implications of what he 
described as ‘this revolutionary gas- 
making process,’ Mr. Smith said: 

‘Supplies of good-quality coking coals, 
both in Scotland and in Britain as a 
Whole, are dwindling rapidly. Even 
now, a considerable quantity of coal is 
imported into this country from abroad, 
0 supplement the product of our own 
pits. This being the situation, any pro- 
cess which makes use of low-rank non- 


caking coal is of tremendous importance 
toward the easement of the nation’s 
increasing fuel problems. 

“Again, the use of existing coal 
deposits will lessen the need to import 
equivalent quantities of oil from over- 
seas, thus helping to conserve our dollar 
reserves. 

‘The Lurgi plant will contribute mate- 
rially to the national economy by cutting 
down on fuel imports. It will also, by 
reason of its cheaper production 
methods, enable us to keep the price of 
gas as low as possible. 

“Because of these two vital factors, 
we can hardly over-estimate the potential 
value of the new Lurgi plant.’ 

The Lurgi process was originated in 
Germany by Dr. O. Hubmann and 
developed to the industrial stage by him 
and Dr. F. Danulat for the Lurgi 
Gesellschaft fiir Waermetechnik M.B.H., 
Frankfurt-on-Main. The first installa- 
tion designed to carry out this process 
was a small unit erected at Herchfelde 
in Germany in 1936. Others subsequently 
were built at Bohlen in Germany in 1940; 
at Briix in Czechoslovakia in 1943; at 
Sasolburg, Union of South Africa in 
May 1955; at Dorsten, West Germany in 
November, 1955; and at Morwell, 
Victoria, Australia, in October, 1956. 

Each of these installations has its own 
special characteristics. The Dorsten 
plant in Germany corresponds most 
nearly to the installation which will be 
built in Fife with the primary object of 
producing large quantities of gas. But 
a modern Lurgi pressure-gasification 
plant may be viewed as the basis of a 
chemical and fuel industry. 

At Morwell, for example, approxi- 
mately one-third of the heat units in 
Lurgi gas are converted to liquid fuel, 
and two-thirds into the form of rich 
gas for town distribution. At the Sasol- 
burg plant, which co-ordinates processes 
developed in Germany and America, the 
main objective is the production of oil 
from coal by the latest methods of syn- 
thesis. One reason for the development 
of the Lurgi process in pre-war Germany 
was that it offered the possibilities of 


A perspective drawing of Britain's first 
‘Lurgi’ gas plant, to be built for the 
Scottish Gas Board at Westfield, Fife. 


synthetic oil production from indigenous 
sources. 


The primary object of the Lurgi 
installation in Scotland is the production 
of large quantities of gas more cheaply 
than can be achieved by existing pro- 
duction methods. But the relationship 
of this process to the latest developments 
which involve the production of town 
gas by the process of hydrogenation, 
indicates additional possibilities of 
development on a longer-term basis. It 
is a further sign of the new opportunities 
which are opening up before the gas 
industry. 

The Lurgi process of pressure-gasifica- 
tion is largely automatic, and, 
like the hydrogenation process, gives the 
gas industry the opportunity to make use 
of poor-quality coal which is com- 
pletely unsuitable for orthodox methods 
of carbonisation. A further similarity 
is that when in full operation the plant 
will produce gas of low toxicity and 
much reduced sulphur content. At the 
same time the Lurgi process indicates 
possible lines of development for making 
new and valuable chemical by-products. 
And production at high pressure will 
mean that gas can be transmitted over 
long distances without additional boost- 
ing. 

The Board have no reason to suppose 
that the introduction of the Lurgi 
installation into the pattern of gas pro- 
duction in Scotland will alter the happy 
relationship that has existed between the 
Board and_ their employees. This 
relationship fundamentally depends on 
Scotland having a thoroughly modern 
gas industry capable of making its full 
contribution to the country’s expanding 
economy by producing gas, coke and by- 
products at keenly competitive prices. 


Indeed, as the Minister of Power 
pointed out recently, the future of the 
gas industry as a whole depends on its 
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The 128-mile high-pressure gas grid in Central Scotland associated with the ‘ Lurgi’ 
gas-making plant at Westfield in Fife, showing some of the principal centres served. 
(The route shown is provisional.) 


adopting methods of manufacture 
which make use of the hitherto unused 
resources of low-grade coal to produce 
gas at a competitive price. This is pre- 
cisely what the Lurgi installation does. 

It does not, however, produce coke, 
and the demand for good quality coke 
and prepared fuels is bound to increase 
as the Clean Air Act is more and more 
widely implemented. Thus, while 
according to the policy which the Board 
have consistently followed in the past, 
small and uneconomic undertakings will 
be progressively integrated, many of the 
remaining manufacturing units will 
probably continue in operation to pro- 
duce prepared smokeless fuels, and to 
act as ‘stand-by ’ for periods during 
which the Lurgi plant is not in full 
production. 

The changes which will take place 
over the next five years will therefore be 
gradual and progressive. The Lurgi 
plant will itself create new opppor- 
tunities of employment within the 
industry. The increasing demand for 
smokeless fuel and the need for ‘ stand- 
by’ gas production will mean that a 
number of existing undertakings will 
have to be adapted for these purposes. 

The Board will continue with the 
policy of integration which has been 
pursued since nationalisation, but this 
does not imply the closure of all under- 
takings in the grid area which will 
ultimately be served by gas from the 
Lurgi plant, but rather that they will be 
progressively adapted to the changed 
pattern of production throughout that 
area. 

The grid area which the Lurgi plant 
will eventually supply extends from 
Dundee and Perth in the north to 
Cumbernauld in the south, and is 
bounded by the coastline of Fife. 
Within this area there were at vesting 
date 48 separate works, many of which 
had been allowed to fall into a state of 
disrepair. Under their integration pro- 


gramme the Board have already closed 
15 and approved the closure of a further 
12 of these undertakings, after providing 
bulk supplies of gas from larger, more 
efficient units. 

The cost of gas production in the grid 
area has, however, continued to rise, and 
if all future demands were to be met by 
orthodox methods of manufacture, it 
would be necessary to incur more 
capital expenditure, and costs of pro- 
duction would be further increased. In 
addition, the type of coal available from 
the Fife coalfields is becoming progres- 
sively less suitable for use in conven- 
tional types of carbonising plant. 

The introduction of the Lurgi plant 
meets both the problem of continually 
rising costs and the problem of decreas- 
ing supplies of suitable coal. It uses 


BENZOLE 
RECOVERY 


March =, 1958 


coal which is of poor quality but ip 


plentiful supply, and it produces g00d 
quality gas at a much lower cost thay 
can be done by any existing plant, |, 
addition, high-pressure gasification mean; 
that the gas can be readily and cheaply 
transmitted over long distances. ‘ 

The Lurgi plant will be erected in two 
stages. Parallel with the construction op 
the site at Westfield, work will also pro- 
ceed on the laying of the high-pressure 
and medium-pressure grid mains which 
will eventually distribute the gas through. 
out the grid area. 

The first stage in the construction of 
the plant is expected to be completed 
by July, 1960. The Lurgi plant will then 
be capable of producing 15 mill. cuft 
of gas a day. 

The grid mains for these supplies, 
which will be supplemented by supplies 
from conventional works, will then serve 
parts of Fife and extend to Stirling and 
Falkirk, with a connection to Glasgow 
via Cumbernauld and Coatbridge. 

In the second stage, which is expected 
to be completed by September, 1962, the 
Lurgi plant will be producing 30 mill 
cu.ft. a day. Gas supplies from other 
conventional works remaining in the grid 
area will also be fed into the grid mains, 
which will be linked in the north with 
Perth and Dundee. 

It is estimated that there are sufficient 
supplies of coal on the opencast site at 
Westfield to supply the needs of the 
Lurgi plant producing 30 mill. cu.ft. of 
gas a day for twenty years. Thereafter, 
the plant could be used for gas-making 
from deep-mined small coal, and since 
the capital cost will have been amortised 
in the initial period of twenty years. 
any additional cost of such coal would 
be largely offset. 

When the plant is in full production 
the grid mains through which the sup- 
plies are distributed will link Angus and 
Perthshire in the north with Lanarkshire 
and the Lothians in the south. In effect, 
this will mean that gas supplies from 





(Continued on page 492) 








OIL 


BENZENE . 
AROMATICS. 
HYDROGENATION FINAL 

PURIFICATION 


Diagram of ‘ Lurgi’ pressure gasification plant to be built by Humphreys & Glasgow. 


Ltd., for the Scottish Gas Board at Westfield, near Loch Leven. 


The plant will use 


small, low-grade coal from adjacent opencast workings. 
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N a flat, bleak stretch of land 
O facing the Thames Estuary con- 
tractors are building the reception 
plant for the Gas Council’s trial ship- 
ment of liquefied natural gas. Between 
the low-lying land and the greedy 
waters Of the North Sea is the 
strengthened sea wall, raised after the 
deluge of 1953 when Canvey Island 
suffered the worst floods on record. 

To one side lies the collection of 
low-built, silver-painted tanks belong- 
ing to the Regent Oil Company whose 
admirable 800-ft. reinforced concrete 
jetty is to be used by the vessel carry- 
ing the liquid methane. The jetty 
already carries several pipes for oil 
transfer and the methane pipeline will 
have to be incorporated. It will be 
bulkier than the others because its 
10-in. diameter will be heavily insu- 
lated, probably to a thickness of 6 in. 
The pipeline will be borne by inde- 
pendent supports a distance of 2,400 
ft. to the two tanks which are now 
taking shape. 


Inner Vessel 


The tanks themselves will be 65 ft. 
high—the maximum height permitted 
by the local planning authorities who, 
by the way, have insisted on a sub- 
stantial plantation of trees to screen 
them from the sensitive spectator. Of 
standard cylindrical design the tanks, 
each of about 1,000-ton capacity, 
consist of an outer shell of welded 
steel plates containing a 50-ft. 
diameter inner vessel similarly con- 
structed in aluminium. Between the 
bottom of the steel tank and its alu- 
minium inner tank will be a 4-ft. layer 
of diatomaceous earth, while the sides 
will be insulated with a mineral 
powder to a thickness of 3 ft. Two 
contractors are involved in the con- 
struction of the tanks but not, as one 
might have supposed, each dealing 
with one basic material; instead the 
Whessoe Company and the A.P.V. 
Company are each responsible for the 
construction of one tank, both inner 
vessel and outer shell. It is an inter- 
esting situation with the two com- 
panies working side by side, the one 
an acknowledged builder of tanks of 
all kinds and the other a specialist in 
aluminium fabrication, although 
limited in experience of building ves- 
sels of this size. Electric welding will 
be used and tests will include a 
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CANVEY ISLAND 


Latest Developments in the Gas Council’s £1 mill. 
Imported Methane Project 


vacuum pressure test, a 5-in. gas test 
between the tanks, and 100% radio- 
graphy on all welds. 

In view of the composition and 
somewhat water-logged nature of the 
ground it was necessary to sink no less 
than 97 piles for bearing each tank. 
The Franki Compressed Pile Company 
was responsible for this, while Peter 
Lind & Co., Ltd., constructed the 
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50-ft. diameter concrete rafts which 
support the tanks and are so raised 
that a ventilating space 2 ft. in height 
is permitted underneath. 

Despite the substantial insulation of 
the tanks there will be a continuous 
boil-off of gas and this will be fed 
into a 100,000-cu.ft. Wiggins gas 
holder and thence compressed into 
the transmission line. More com- 
pression will, of course, be necessary 
for the gas than for the liquid. Initi- 
ally a steam-heated evaporator (by 
British Oxygen) will be installed, but 
ultimately use might be made of river 
water which would be used for 
evaporation. 

A 16-in. main will be laid from the 
site to Coryton to enable the methane 
to be mixed with refinery gases; from 
thence it will join the existing high 
pressure main between Shellhaven and 
Romford. 

The whole installation is, of course, 
of very modest proportions, designed 
purely as a trial. If serious difficul- 
ties are experienced in importing the 
trial shipment of 2,000 tons of liquid 
methane it may be necessary to ‘ write 
off’ this million-pound gamble, but 
the extent of the investment involved 
suggests a considerable measure of 
confidence on the part of the sponsors. 
If the experiment is successful and the 
Government sanctions bulk deliveries, 
there is ample space at Canvey to per- 
mit further development. In such an 
event, however, the probability is that 
further tanks would be roughly simi- 
lar in capacity and shape to the first 
two; in other words, it would be a 
question of duplication until the 
required capacity was available. 

The greatest difficulty is likely to be 
the maintenance of the gas at a tem- 


perature as low as —260°F. at atmo- 
spheric pressure throughout the 
voyage. It then occupies only 1-600th 
of its volume in a gaseous state. Even 
at this low temperature a certain 
amount of boiling off occurs. The 
340-ft. cargo vessel to be used for 
this initial experiment, and now being 
converted in Alabama, is jointly 
owned by the Gas Council and the 
Constock Liquid Methane Corpora- 
tion of America. Constock is asso- 
ciated with the Continental Oil Com- 
pany and Union Stockyards of 
Chicago. When its conversion is com- 
plete—which may be some time dur- 
ing the autumn—it will be able to 
carry 2,000 tons of liquid methane in 
five tanks, all heavily insulated with 
balsa wood. If the scheme proves 
successful and a long-term project is 
undertaken, it is likely that ships will 
be specially constructed for the pur- 
pose; vessels of about 20,000 tons 
would then be a reasonable proposi- 
tion, although they might be anything 
up to three times larger than that. 
Since the cost of converting the pre- 
sent small ship is more than £700,000 
and the Canvey Island installation is 
expected to cost in the region of 
£400,000 it is obvious that the capital 
outlay necessary for full-scale opera- 
tion would be very considerable 
indeed. 


More Expensive 


The ship now being converted will 
utilise its own pumps to discharge the 
methane to the shore. But if wide 
use were to be made of imported 
natural gas in this country the inter- 
esting problem arises of where else it 
could be delivered in this way, and 
whether in certain cases where it 
might not be possible to accommodate 
the ocean-going tankers and pump 
their cargoes ashore, it might be pos- 
sible to use barges which could be 
towed to shallow-water points adja- 
cent to gas undertakings. An obvious 
comment is that this extra handling 
would make the operation more 
expensive—not to mention the cost of 
the barges themselves. But if the 
economics of the scheme are as 
favourable as they seem likely to be, 
it might be possible to bear this addi- 
tional expense and still be well on the 
right side. It is of interest to note 
that a plan was devised by the Con- 
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stock Liquid Methane Corporation 
for transporting liquified natural gas 
by barge from Gulf Coast points, up 
the Mississippi and Illinois rivers 
to the Union Stockyards in Chicago. 
Although the scheme has not material- 
ised, barges were built and they have 
been in developmental operation. The 
engineering studies for this project 
showed that while the cost of liquefac- 
tion equipment, barges, tugboats and 
yaporising equipment was large, it was 
jess than the cost for pipeline trans- 
portation. The general belief is that 
failure to secure the approval of the 
U.S. Coast Guard kept this project off 
the rivers. That has had some sub- 
stantiation in the recent operations of 
the barges in the bayous of Louisiana, 
waters that are so shallow that they 
are not regarded as ‘ navigable’ and 
therefore not within the Coast Guard’s 
jurisdiction.  Constock has _ been 
operating the barges, one equipped 
with a liquefaction plant and the other 
with large capacity cylinders. 


Refrigeration 


The river project to Chicago’s 
Union Stockyards contemplated using 
the barges as storage tanks while the 
gas was being vaporised. A _ barge 


18000 TONNER 
™~_ §50’ x 7 


The Regent Oil Company's jetty for ocean-going tankers which is 


methane. 
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was designed to discharge liquid that 
would provide 18 mill. cu.ft. of gas 
per day. Vaporisation at the barge 
was to have been effected by using an 
intermediate agent to deliver heat 
from brine at 0.25°F. to the liquefied 
natural gas. In the process the brine 
would be chilled to any specified lower 
temperature, and used for refrigerating 
purposes in the packing plants asso- 
ciated with the stockyards. The engi- 
neering for the project showed a 
credit of 44d. per 1,000 cu.ft. of gas, 
as a fuel, arising from this incidental 
production of refrigeration. 


Conservation Laws 


The economics of the British pro- 
ject depend primarily on the source of 
the natural gas. For convenience the 
experimental cargo will come from 
the American oilfields, but this, like 
the liquefaction plant, must be paid 
for in dollars. The price of natural 
gas obtaining there effectively rules 
out the United States as a large-scale 
supplier. The choice would probably 
lie between Venezuela and the Middle 
East, with a strong bias towards the 
latter. 

Venezuela with a tremendous under- 
ground reserve of natural gas has 
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adopted strict conservation laws which 
prohibit wasteful flaring of ‘ econo- 
mic’ gas—that is, gas produced in 
association with petroleum. That 
applies with no less emphasis to gas 
production in Canada. In the Near 
East, gas flaring was rated as ‘the 
equivalent of tens of thousands of 
barrels of oil a day’ by one American’ 
authority; and it has been reported 
elsewhere that the wastage exceeds 
300,000 mill. cu.ft. per year—more 
than enough to meet the total current 
needs of the British gas industry. 

The internal markets in gas pro- 
ducing countries, excepting America 
and Canada, are virtually non-existent. 
Venezuela, for instance, has a gas 
distribution system in only one city, 
Maracaibo. Pipelines bring gas to 
some industrial installations, but the 
total volume that is utilised must be 
considered as insignificant. 


Political Stability 


The eventual source of gas will be 
determined in a balancing of such 
considerations as long-term field price, 
proximity to deep-water ports, miles 
of tanker travel to Great Britain, and 
political stability at the source. No 
one source is likely to meet all these 
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vessel, 


to be used for the reception of the trial shipment of liquid 
The dotted line shows the possible route of the pipeline to the methane storage tanks, a distance of 2,400 ft. from the 
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requirements, and indeed there may 
be considerable disadvantages in, as it 
were, putting all our eggs in one 
basket. Whereas from the point of 
view of availability and price the 
Middle East is by far the most promis- 
ing (an added attraction is that gas 
from this source would be paid for in 
sterling while Venezuelian gas would 
require dollars), it cannot be denied 
that there would be an element of 
uncertainty about supplies. The effect 
on this country of the Suez crisis was 
nothing compared with the hardships 
which might be encountered in the 
event of our placing undue reliance 
on supplies from this quarter. Among 
the several possible sources mention 
might be made of the Maritime 
Provinces of Canada. The gas pro- 
duction in New Brunswick, while of 
no importance in itself, has been a 
great temptation to petroleum geolo- 
gists for a number of years. Many 
dry and very deep holes have been 
drilled there, on Nova Scotia and off- 
shore from Prince Edward Island. The 
geologists are still convinced. 


Element of Risk 


For North Thames Gas Board engi- 
neers the whole undertaking is fraught 
with new problems. It is idle to deny 
that unless very great care is taken 
there is an element of risk. For this 
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reason nothing is being left to chance; 
there is no question of carrying out 
spot checks—everything is rigorously 
tested. However, it has been main- 
tained that safety considerations are 
more favourable with the transport of 
natural gas than with liquefied petro- 
leum gases. When carried at atmo- 
spheric pressure the liquefied gas is 
said to be safer than a petrol cargo. 
Metallurgical considerations are 
directed toward the possibility of 
embrittlement or thermal shock of the 
liquid gas containers at the low tem- 
peratures which must be maintained. 
Fortunately, much pioneering has 
been done in this field with respect 
to handling liquid nitrogen and liquid 
oxygen. Those developments are 
regarded as applicable to the natural 
gas vessel. 


Another Problem 


Solids formations are another prob- 
lem. Hydrogen sulphide has a solu- 
bility of 0.0023% at minus 260°F. 
That will have to be removed. Carbon 
dioxide is regarded as less of a prob- 
lem. It can be tolerated up to 0.5% 
in liquid methane and can be removed 
by conventional equipment. Accord- 
ing to one American authority, aroma- 
tics are likely to cause difficulties and 
additional study is necessary in that 
connection. Hydrocarbon diluents 
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are not necessarily problems. Frac. 


tional distillation, when the gas stream 
has been liquefied, will remove the 


heavier components such as ethylene. 
propane and butane. 


Time Will Tell 


Only time will tell whether the pro. 
ject will be mechanically and econo. 
mically successful. A number of 
figures have been suggested as repre. 
senting the hoped-for saving and it js 
not intended to comment or speculate 
on this matter. The North Thames 
Board is very sensibly reticent. 
Naturally, it cherishes hopes, but on 
the whole it prefers to wait and see. 
There is this much to be said, how. 
ever, that it is necessary to consider 
not only what the price ratio between 
imported natural gas and ‘home. 
made’ gas may be when this trial 
shipment arrives, but also what that 
ratio might be if larger quantities of 
possibly cheaper gas were to be im- 
ported in five or ten years’ time. It 
is reasonable to suppose that the price 
of coal will continue to rise and it is 
unlikely that we can expect any par- 
ticular decrease in the price of oil. 
That being so, provided natural gas 
can be imported safely, reliably, and 
in worthwhile quantities, it may well 
make a valuable contribution towards 
keeping gas competitive in price with 
other fuels. 












New Era in Scotland 


[Continued from page 486] 


any of the major manufacturing centres 
in Scotland can be distributed through- 
out the grid area as required. 

An extensive and flexible distribution 
system means continuity of a guaranteed 
supply at all times. If, for some reason, the 
demands of Angus and Fife could not be 


met by the Lurgi plant and other local 


manufacturing centres, the new grid 
would enable consumers to be supplied 
from the coke-ovens of Lanarkshire, or 
any of the large manufacturing centres 
in the west. Equally, supplies for the 
Glasgow area could, if need arose, be 
obtained from the new plant in Fife. 

In this way the Lurgi plant will ulti- 
mately be integrated into the overall 
pattern of gas production for consumers 
throughout the most populous areas in 
Scotland, and will make a decisive con- 
tribution to the task of ensuring for the 
whole country adequate supplies of gas 
of good and consistent quality and 
instant availability at the lowest possible 
price. 

Turning briefly to the technical aspect, 
coal will be completely gasified in the 
Lurgi generators at a pressure of about 
25 atm. in a continuous stream of oxygen 
and superheated steam. 

Heat in the crude gas from the gener- 


ators will be used to produce steam in 
waste heat boilers. Tar, oils and 
ammonia in the effluent will be 
recovered, the ammonia being concen- 
trated in a plant to produce a 20% 
solution for sale. Benzole, a valuable 
by-product, will also be recovered from 
the crude gas. 

The proportion of hydrogen in the gas 
is increased by a catalytic conversion 
plant. Carbon dioxide is next ‘ washed ’ 
out in a ‘Benfield’ plant. The gas is 
then enriched by the hydrogenation of 
oil. This process has been developed by 
Dr. F. J. Dent, Director of the Gas 
Council’s West Midland Research 
Station, where Humphreys & Glasgow 
have already built a 1 mill. cu.ft. per day 
hydrogenation pilot plant. 

Finally it will pass through a further 
benzole recovery plant, recovering high 
purity benzene, before passing through 
pressure oxide purifiers, in which the 
final traces of hydrogen sulphide not 
removed in the ‘ Benfield’ plant will be 
taken out to meet the Gas Referees’ 
requirements. 

The Lurgi generators will give a crude 
gas with a calorific value of about 300 
B.Th.U. per cu.ft. Ultimately the output 
of purified Lurgi gas will be about 22 
mill. cu.ft, per day. When enriched in 
the subsequent processes, this will give a 


total works output of 30 mill. cu.ft. per 
day of town gas. Oxygen required for 
the gasification process will be obtained 
from two air separation plants, which 
also produce nitrogen. The nitrogen will 
be used for adjusting the combustion 
characteristics of the gas at the end of 
the process stream. 

When it leaves the ‘ Benfield’ plant, 
the gas will have a calorific value of 
about 400 B.Th.U. per cu.ft, Enrichment 
by the hydrogenation process will raise 
the calorific value to about 700 B.Th.U. 
per cu.ft., with a specific gravity of about 
.44. Before distribution, the gas will be 
diluted with nitrogen to the normal 
calorific value of town gas, 450 B.Th.U. 
per cu.ft., and a specific gravity of .5. 

In the interim stage, when the plant 
will have a capacity of 15 mill. cu.ft. per 
day, the crude Lurgi gas will pass 
straight to a ‘ Benfield’ washing plant, 
and the gas with a calorific value of 
400 B.Th.U. per cu.ft. will be enriched 
with butane before distribution. The 
boiler plant to meet the process and 
turbo-alternator requirements at West- 
field will have an output of 150,000 Ib. 
an hour, producing steam at 450 Ib. per 
sq. in., pressure at a temperature of 680°. 

The turbo-alternator will have an out- 
put of 7,150 kW and this will meet all 
the needs of the plant. 
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From « paper to the Yorkshire Junior Gas Association, February 15, 1958. 
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The Gas Industry and Agriculture 


By T. A. MARRIOTT, Assoc.M.Inst.GasE., A.M.Inst.F., 


HUDDERSFIELD-HALIFAX GROUP, NORTH 


Our industry’s main contribution to agriculture has 
always been the supply of nitrogen as a fertiliser and it is with 
this subject, with special reference to the use of crude ammonia- 
cal liquor as a source of such nitrogen, that I intend to deal. 

For many years this nitrogen was in the form of sulphate 
of ammonia a product which commanded a good price and 
had a well tried fertilising action. The increasing production 
of synthetic nitrogen caused the price to fall until in 1932 it 
reached a level which precluded profit, and today we only 
produce 82,700 tons per annum or approximately 74% of the 
total production of sulphate and most of this is produced in 
large units where production costs can be kept to a minimum. 
However, the residue of our industry’s ammonia need not be 
lost from the national economy and could be utilised at a profit 
by development of direct application of crude liquor to 
farmland. 

The disposal of liquor as a fertiliser began about 1950 and 
credit is due to the Southern Board for putting this method 
of disposal on a firm commercial basis and setting the pattern 
for later users. As can be seen in Graph I, the price of 
nitrogen fertilisers was rising steadily, subsidies and advisory 
services Were encouraging increased usage, and improvements 
in road transport had made carriage of liquor over a limited 
radius an economic possibility at the fertiliser prices ruling. 
This method of liquor disposal was attractive in that it offered 
a financial return on ammoniacal liquor and possible freedom 
from charges arising from its disposal as an effluent. 

Where cheap discharge rights exist complete disposal is not 
a necessity, but generally, in view of the trend of rising dis- 
charge costs, it is a desirable feature especially at works where 
heavy charges already exist. We cannot afford to cut ourselves 
off from rights of discharge until such time as we are confident 
of the completeness of the method of disposal, and I feel that 
examination of the present state of fertiliser usage in the 
United Kingdom would help to show the possible scope for 
the increased .nitrogen this application must bring onto the 
market. 

The total consumption of N, as a fertiliser is rising steadily 
under the influence of the need for higher production and cost 
cutting in modern farm practice, and the influence of the 
National Agricultural Advisory Service and subsidies. This 
rise is supported by the figures for the application rates per 
acre in Graph 2, and in the following up-to-date figures giving 
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some idea of applications to different parts of England and 


Wales and to different types of farming. 


lb. N, 
per acre 1956 


Increase 
on 1953 





The arable areas—East England, 

S.W. Lancs., Shropshire, etc re 38.1 36% 
Low land grassland—Cheshire Plain 

Fylde, grassland dist. of Midlands 15.7 27% 
Upland grassland areas—Pennines, 

Wales and parts of S.W. England 8.9 25% 
Mean .... $3 we ee he 22.4 33% 
Fertiliser consumption in crops— 

England and Wales. 

Tillage ne ies 4; 39.2 30% 

Temporary grass... bi 4 19.0 40% 

Permanent grass =o a 8.9 33% 


Fertiliser consumption has increased on arable crops in all 
areas and surveys show an even larger increase on grass in 
arable areas. Upland grass, however, shows only a limited 
increase but the overall picture is that an upward trend in 
nitrogen consumption is indicated, and an increase of 5-10% 
per annum should continue (mainly due to the efforts of the 
advisory services in promoting maximum efficiency) for some 
time yet before the law of diminishing return begins to take 
effect 

From Graph 3 can be seen the total consumption of nitrogen 
and in 1956-57 it was about 300,000 tons of which our industry 
was responsible for 17,200 as sulphate with the coking industry 
responsible for a similar amount. If we assume our industry 
as producing 75,000 tons per annum and allowing 7,800 tons 
as wastage of fixed ammonia, etc., in the production of the 
sulphate we have a residue for disposal of 49,000 tons of N, 
or 616 mill. gal. of 10 oz. liquor. The recent totals for sale 
of liquor are:— 


Mill. gal. Acres at 400 gal. per acre 
1953/54 x3 ont: Ee 15,750 
1954/55 oii or 20,250 
1955/56 a oo: ae 37,750 
1956/57 Ka aa ae $1,500 
We have not yet made significant inroads into either our 
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liquor supply or into the nitrogen market and we have there- 
fore probably not yet felt the full blast of competition. How- 
ever, when we look at our price differential and our service 
to the farmer it is obvious that a good market exists for liquor 
and that this market, given the correct cultivation, can be a 
large outlet. The initial sales appear low, but, it should be 
remembered that these are development years and in agricul- 
ture development is necessarily slow, but indications are that 
the initial troubles are solved and sales should now mount 
rapidly. 

Before examining the use of one of our products as a 
fertiliser it would possibly be of advantage to make some 
reference to the action of plant nutrients in order that we may 
appreciate their importance to each other. 

Agricultural crops are primarily grown to provide protein, 
fat or carbohydrate, and the production of these basically 
depends on complex biological reactions within the plant, and 
these reactions either degradative or synthetic depend upon 
a variety of enzymes. In these reactions nutrients play a 
significant part, either as constituent elements of the reactants 
and products, as constituents of intermediate compounds, or 
as catalysts. 

The major plant nutrients are calcium, nitrogen, phosphorus, 
and potassium and I have included in the following notes 
details of the last three. It is important in assessing the rdéle 
of nitrogen, and indeed of gas liquor as a source of such 
nitrogen, to know the action and interrelation of these three 
nutrients especially in view of my comments about compound 
fertilisers. 

Nitrogen is essential for all plant growth as it is a con- 
stituent of all proteins and hence of all protoplasm. It can 
be taken up by the plant either as ammonium or nitrate ions, 
but, in practice, it is considered that nitrate is most easily 
assimilable. It is probable that after the plant absorbs nitrate 
it is converted to NH, through the influence of molybdenum 
containing enzymes as a preliminary step in the formation of 
the vital amino acids by reaction between this NH, and the 
carbohydrates synthesised in the leaves. This effect of nitro- 
gen in the movement of carbohydrate to protein increases the 
ratio of protoplasm to cell wall material, and the thinner walls 
tend to make the leaves larger and more succulent, giving a 
greater area for photosynthesis to take place. Excess nitrogen 
hence leaves plants open to frost and pest attack due to these 
thin cell walls and, logically, the benefit of nitrogen in carbo- 
hydrate crops is limited to that required for maximum test area. 

Plants can take up NH, or NO, but the preference for 
nitrate is explained by the fact that it is in the soil solution 
and has a higher ionic concentration in the root area, whereas 
the ammonia is tied up to a level depending upon the clay 
and humus content of the soil. This is because when ammonia 
is added to a soil, base exchange takes place and the ammonia 
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is taken into the clay complex. The effect of this is to remoye 
it from immediate access to the plant and explains its valuabj. 
property of low susceptibility to leaching. The bacteria) 
process by which this ammonia is freed from the soil anq 
oxidised finally to nitrate is called nitrification and this proces, 
is so important to the action of ammonia fertiliser that jt 
could profitably be enlarged upon. 

The nitrification action is aerobic and in the first stage the 
autotrophic organism nitrosomonas oxidises ammonia (o nitrite 
which if allowed to build up in concentration would be toxic 
Fortunately, another autotrophic organism nitrobacter imme. 
diately converts this to nitrate and this then becomes available 
to the plant. 

The conditions governing nitrification are:— 

(1) Oxygen they must have a plentiful supply 

(2) Humus the humus content which tends to 
balance the temperature and water cop- 
tent of the soil must be at the right leve! 
in order that it may provide a home for 
the beneficial bacteria. 
the temperature of the soil is important, 
from the first few days of December until 
February the number of active bacteria 
falls gradually and then increases to a 
peak level in June. They fall again until 
late August and rise once more to a 
second peak level in November. It js 
generally accepted that below 40°F. the 
nitrification bacteria becomes inactive 
reaching a very active level at 70°F. 
the lime status of the soil is important 
in that acid conditions do not favour the 
bacteria even though they themselves 
form acid products. 
in normal soils nitrification improves 
with increasing water content as long as 
the amount does not preclude free oxygen 
supply and thus encourage anaerobic 
conditions. 

Following on this nitrification the nitrate produced is assimi- 
lated by the plant or leached out of the soil. To generalise, 
the nitrate nitrogen is quick acting but easily lost by leaching 
and the ammonium nitrogen is slower in initial action, a time 
lag of 10-12 days being accepted, and then as nitrification takes 
place the nitrogen becomes available to the plant over a 
longer period. 

When phosphates are added to the soil as soluble compounds 
a proportion of phosphorus P—usually expressed in analyses 
as P,O,—is rapidly fixed in an insoluble form and does not 
become available to the plant. Plants take up phosphorus 
almost exclusively as the inorganic ion H,PO,, and it is found 
as orthophosphate throughout the whole of the plant tissues. 
It also appears as a constituent element in a number of organic 
compounds, and in intimate association with nucleoprotein and 
is thus bound up with cell reproduction, its most important 
réle appears to be that involving photosynthesis and carbo- 
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THE FORTY ONE 


A low price family cooker 
which should have a great appeal in 
the popular market. 


THE RANGETTE 


Automatic hotplate ignition, 

folding Comfort-Level Grill, 

raised oven, warming chamber, 
storage compartment. Only 324” wide. 


Bigger than ever National advertising 
campaign, with pages in tull colour, starts 
with the March issues of the leading 
Women’s Weekly and Monthly Magazines. 
































































hydrate metabolism. There is a close association of phos- 
phorus and nitrogen utilisation in the plant and phosphorus 
deficiency decidedy affects the build up of organic nitrogen 
compounds. In the presence of appreciable nitrogen supply the 
phosphorus status of the soil requires to be correct if full 
use of this nitrogen is to be made. 

Finally, the beneficial effects of phosphorus on plant growths 
are:— 

(1) It facilitates root development, which can be important 
in times of drought. 

It increases leaf area without affecting the power of 
the leaves to transport carbohydrates to the roots. 

(3) In cereal crops it hastens ripening and increases the 
number of lateral shoots. 

(4) It has a good effect on clover, due to the phosphorus 
in the soil encouraging movement of nodule forming 
bacteria. 

Potash K—usually expressed in analyses as K,O—differs 
from other plant nutrients in that it is not a constituent of 
the plant fabric but appears only to play a part in its meta- 
bolism. When potassium is added to a soil it reacts rapidly 
with soil colloids by the base exchange process displacing Ca, 
Mg or Na. The soil particle may be regarded as a complex 
acid with H, and mineral ions as the cations and the colloidal 
bodies (combination of humus and clay) constituting the 
anions. Thus the reaction results in immediate retention by 
the soil and the potassium is released to the plant by com- 
bination with other cations including the H, ions produced by 
root respiration. 

2 KCI CaX = K,X + CaCl, 
2 K,.X = H,X + 2 K’ 

In the plant the réle of potassium is the subject to much 
discussion, but it is considered that it is present in all plant 
systems in a soluble form, it occurs in the plant sap, and here, 
in association with organic acids, it appears to control sap 
acidity by means of a buffer mechanism. Potassium renders 
the leaf more efficient in the process of photosynthesis and 
indeed seems to be essential for this and, with regard to this, 
its effect on respiration rate is important. It probably exerts 
a profound effect on enzyme systems because of its effect on 
permeability and moisture status and in maintenance of cell 
organisation. It gives a healthier plant and combats the effect 
of excess nitrogen. 

It appears from all the lengthy and conflicting evidence 
that the rdle this nutrient plays in agriculture is fundamental 
and cannot be divorced from the question of nitrogen 
fertilisers. 

It can be seen from these facts that nitrogen is an essential 
in agriculture and gives a financial return when used properly. 
The use of crude liquor as a source of such nitrogen is as yet 
a small industry but one with a big potential and I now 
intend to examine this application. First, of course, we must 
elaborate on the nature and source of the raw material. 

Taking first crude ammoniacal liquor, the actual quantity of 
ammonia produced per ton of coal varies somewhat and 
depends on a combination of the following factors:— 

(1) The original nitrogen content of the coal. 

(2) The influence of temperature of distillation: At low 
temperatures little NH, is formed and the quantity in- 
creases to a maximum at 900°C. above which dissocia- 
tion becomes increasingly important and yield falls. 

(3) Duration of carbonisation. 

(4) Steaming is chief agent for increasing yields. 

(5) Exposure of gases to radiant heat decreases yield. 

This ammonia results in a final solution being formed with: 

(a) The moisture in coal which is a variable quantity 
between 8-14 gal. per ton coal. 

(b) The water from coal constituents, variable from coal 
field to coal field, with a reasonable average of 10 gal. 
per ton coal. 

(c) Undecomposed steam, if steaming is practised, which 
can be 40-50% of steam used and the total quantity 
might amount to 14 gal. per ton coal. 

(d) Water used to scrub ammonia in gas down to the re- 
quired slip for purification. This varies as the tempera- 
ture and state of the gas and the use of weak liquor 
washing. For washing with water only it averages 10 
gal. per ton coal. 

The combination of the ammonia and water produces 18-42 
gal. per ton of 10 oz. liquor (2.16% NH,) with varying com- 
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TABLE 1. 
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Inter- Con- 
- Hori- | mittent  ‘inuoys 
Carbonising system zontal | vertical | vertical 
retorts jchambers) retorts 

g. per 100 c.c. 
Composition : 

Free .. 1-5 1-33 1-00 

Ammonia < Fixed . . 0-5 0°55 0-50 
Total .. 0-5 0-88 0-50 

Carbon dioxide 1-6 0-73 1-40 
Sulphide as HS _ .. 0-25 0-21 0-15 
Cyanide as HCN .. 0-01 Trace 0-005 

Chloride as HC1 0-70 1:10 0-7 
Thiosulphates as S 0-10 0-02 0-10 
Thiocyanates as—CNS .. En 0-20 0-02 0-20 
Monohydric phenols as C,H;OH 0-25 0-41 0-85 





Parts per mill. absorbed 
from permanganate in 


4 hr. at 27°C. 
Oxygen absorption : 

due to sulphide 3,350 2,800 2,020 
phenol 4,450 7,300 6,230 
thiosulphate 860 130 860 
thiocyanate. . 1,650 165 1,650 
difference 1,690 3,110 5,740 
Total ‘a 12,000 | 13,340 —§ 16,500 
Total, less sulphide 8,650 | 10,540 14,480 

Burette aeration test : 
Oxygen absorbed (p.p.m.) 300 450 1,300 


re 


Typical Compositions of Ammoniacal Liquors—taken from ‘ Gas- 
works Effluents and Ammonia,’ by Arthur Key, second edition. 


positions dependent upon the system of carbonisation, the wet 
purification system, type of air admission and degree of tar 
contact. The absorption of this ammonia is:— 

(1) 20-25% in retort house as fixed salts mainly. 

(2) 35-40% in condensers as mainly free salts. 

(3) 35-40% in washers as mainly free salts 

The composition of the liquors as seen in the Appendix 
Table I varies from system to system but all contain the 
same type of compounds, and for the purposes of this paper 
we are concerned essentially with ammonia, the ions in com- 
bination with it do not exert a significant fertilising action. 
A guide to the possible yields of ammonia is:— 

Horizontals—assumed as 6.4 Ib. NH, per 
carbonised— 


ton of coal 


Liquor yield 64.5 
gal. per ton grms NH,/100 mls. 

Verticals—assumed as 6.8 lb. NH, at 500-520 C.V. and 7.5 

Ib. at. 450-475 C.V. per ton of coal— 
Liquor yield 77.3 
gal. per ton grms NH,/100 mls. 

This liquor is normally collected together in a large under- 
ground storage well, either in contact with a tar layer or 
separately dependent on circumstances. These wells are often 
old holder tanks covered in for the purpose although they 
may be specially built, and on new works fabricated tanks 
above ground are often used. In the case of liquor for ferti- 
lisers the liquor effects final separation from tar in this storage 
before being pumped to an overhead liquor tank. 

The yield of this ammonia liquor varies with coal carboni- 
sed, normally reaching a peak in winter and this constitutes 
the biggest problem facing this method of disposal. As the 
season stands at present storage for 30-40% of a work’s 
production must exist for complete removal of liquor as 
fertiliser and unless a works is very fortunate this does not 
exist. 

The ammonia fraction is the fertilising portion of gas liquor 
and the rest of the constituents exert side effects such as:— 

(1) Making a demand on the oxidising power of soil 
bacteria. 

(2) Toxic effects in certain circumstances with the main 

emphasis on thiocyanate. 

(3) Presence of tar bodies especially on grass is disadvan- 
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tageous and it is normal to filter the liquor before use 
in a combined coke and wood wool filter. 

This then is briefly the source of our fertiliser, and being in 
a liquid condition with less than two units of N, per ton, 
the method of application and its economics are different from 
other fertilisers. Before discussing its actual effects and the 
advantages and disadvantages in use it would be as well to 
examine next the actual disposal operation. 

The first essential in the application of the liquor is that a 
sound technical service be provided because it is only by 
correct utilisation of liquor that efficiencies approaching those 
of conventional nitrogen fertilisers can’ be achieved As 
detailed later liquor cannot be spread ad lib. and while selec- 
tion of only the cream of the jobs would be a financial success, 
we must, in order to sell the whole of the output, accept 
less rewarding work but this can be no excuse for indiscrimin- 
ate spraying. Therefore, the first rule on a long term basis 
is that no job must be accepted which would, by means of 
external influences, preclude the success of liquor as a fertili- 
ser. There is no uniformity, as yet, of degree of responsibility, 
some boards merely sell the liquor at the works, others arrange 
the work and just have contract spraying, while at least one, 
accepts full responsibility for the whole job. Where the correct 
point for the boards to lose control of the operation should 
be, is very debateable but no matter at which point this is, 
the whole of the operation follows a basic pattern. 

The first contact with the farmer is a personal visit following 
a farmer’s request after seeing an advertisement, or word of 
mouth recommendation; or a speculative visit by an agent. 

The farmer usually requires to know the advantages of 
liquor, the results he may expect, its comparison with other 
nitrogenous fertilisers, and, most important of all, the price 
after deduction of subsidy. The agent must be prepared to 
talk farming and more important to see the land in question. 
If the representative is successful and sells his product, he 
leaves knowing the acreage to be covered, the condition of the 
land to be sprayed (if thought necessary soil samples should 
be taken), the date when the farmer requires the job to be 
done, and the application rates and any special measures. 

The representative then informs the contractor who arranges 
with the relevant gasworks to supply the liquor and organises 
tanker haulage, and the tractor and bowser, so that they arrive 
at the farm at the required time. The aim in spraying is to 
get maximum spread of liquor with least damage, and as the 
usual method is to feed from the bowser onto a spray bar 
with jets at 4-6 in. intervals, the best method of doing this is 
to aim for maximum boom lengths. It must be remembered 
that the boom must fold back in such a manner as to allow 
the spray vehicle to go on a public highway and this limits 
design. At the moment we are getting 21 ft. for one set of 
tyre marks but hope by means of plastic piping and alloy 
boom bars to increase this materially. A first class driver is 
needed because control of application is by adjustment of 
speed and in the case of gravity tankers and bad ground it 
can be tricky. A possible solution to this problem would be 
pressurised tanks. 


Transport and Spraying 


It is debateable which system of transport and spraying 
arrangement is best, they probably all have limited application. 
Summarising them they are— 


(1) Small capacity tankers fitted with spray bars, 4-wheel 
drive and large tyre equipment. These spray direct 
and are very suitable for local short hauls, but become 
uneconomical over, say, 10 miles. They are very suscep- 
tible to weather conditions and farmers do not like 
their fields cutting up 
Medium and large size tankers feeding one or more 
tractor drawn field bowsers. These bowsers are less 
susceptible to weather conditions and are usually of 
500 gal. capacity, but unless the job justifies more than 
one bowser, they suffer in that a period of waiting time 
is inevitable for the tankers. 

Large size tankers feeding two bowsers and pumping 
residue into relay tanks, either in the form of a large 
plastic container or, more usually, a tank mounted on 

a trailer. 
Generally speaking, tractor and bowser is preferred, the 
spray control is better because the tractor driver has a good 
control of speed and good vision, and the farmer is more 
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satisfied that this method gives least damage. I have heard 
of one method of application which sprays a long jet out 
behind the tanker and I should like to express forcibly my 
opinion that this method of disposal is damaging to the 
reputation of gas liquor as a fertiliser especially in view of our 
tests on volatility. I realise that the price to the farmer is 
cheap by this method but it must be open to the possibility 
of damage to crops and accurate control must be difficult. 

The farmer is a very keen observer of technique and I feel ° 
certain that precise methods of spraying and tanker service 
to the fields will impress him and pay essential dividends on 
future orders. It is normal for a visit to be paid to the farmer 
sometime after the job has been completed, with the primary 
object of getting him to sign the subsidy form and, at the 
same time, getting his views on the success of the operation 
and usually contracting for further business. 

Turning to the economics of disposal, I shall use both the 
1,000 gal. of liquor unit and the 22.4 Ib. N, unit as occasion 
demands. The term ‘oz. strength’ while full of meaning in 
our industry is puzzling to people outside it, and I think that 
we could well adopt the unit of nitrogen meaning 22.4 lb. 
of N., because this is the quantity the farmer is interested 
in, not the number of gal. at such an oz. strength. 


Cost on the Ground 


The present average price for liquor sprayed is £7 10s. Od. 
per 1,000 gal. of 70 oz. liquor containing 178 Ib. of nitrogen. 
This volume of liquor would therefore contain 7.95 units of 
N, at this strength. The Government applies subsidies to 
approved nitrogen fertilisers at the rate of 8s. 7d. per unit of 
N, and this makes 68s. 4d. reduction in price to the farmer, 
leaving him a total of £4 Is. 8d. per 1,000 gal. of 10 oz. or 
equivalent to pay. In no case, however, can more than 50% 
of the cost at the farm be paid to the farmer. In order to 
compare this price with the conventional types of nitrogen and 
two non-conventional sources as yet, I give below the October, 
1957, figures of price in pence per unit of N,. 

Gas liquor as ... 226d. per unit sprayed. 
Sulphate of ammonia 20.6% 240d. per unit) 6 ton lots 
Nitra-Shell 20.5% N 282d. per unt bat mainland 
Nitro-chalk 15.5% N 286d. per unit Stations. 
Anhydrous ammonia 271d. per unit . 
a aaa... soe unit » Delivered. 

Nitra-Shell and nitro-chalk both contain nitrate and. are 
quick acting and have little or no lime replacement require- 
ments. This places a premium upon them which is reflected 
in the price. The price of gas liquor is even more competitive 
when the cost of collecting the conventional forms from the 
station and spreading are allowed for, and viewed in this 
light it is only 80% of the cost of sulphate of ammonia and 
70% of the cost of the nitrate bearing fertilisers when com- 
pared on a unit basis. It is, therefore, quite an attractive 
price to the farmer and encourages him to try gas liquor. 
This price to the farmer may seem high when compared with 
the initial price of the liquor but it can be seen from the 
following that this price is necessary. 

Initial cost of liquor 10% Transport 
Commission on sales 7% Spraying 
Profit margin 12% 

This 45% transport cost would appear high but the follow- 

ing should be borne in mind. 


(a) A good proportion of the work is on poor class roads 
and wear and tear due to excessive low gear work on 
these bad farm tracks make depreciation and mainten- 
ance very heavy. 

(b) The vehicles are standing for periods in excess of 
normal waiting times and examination of capital cost 
and standing charges on vehicles show the effect of 
this on price per gal. 

(c) In road tank conditions the effect of liquor causing 
corrosion at the welds on mild steel tanks leads to very 
frequent renewals of tanks and it is the opinion of 
contractors in this area that the use of stainless steel is 
indicated both from this corrosion angle and the adapt- 
ability of the tankers to be switched to other pay loads 
during the slack season, licenses permitting. 

As the transport charge is based on gallons and the liquor 
sold on nitrogen value, the strength of the liquor determines 
the effective radius the contractor can work to. The following 
table gives details in support of this. 


45% 


26% 
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| Proposed 

Cost of price 

reduction 

in price/ 
unit 


Oz.Str.| Ib. N; 


1,000 gal. | 


Units N, 
1,000 gail. 


Gal. in. transport 
1 unit } 1 unit 





5-6 
6-4 

7-15 
7-95 


8-75 114 
9-50 | 105 


| 


As can be seen the diminishing strength gives increasing 
gallonage for one unit of N, and therefore in view of the 
transport costs allowable being 45% of the total price the 
strength decides the limiting radius of work. I feel that some 
incentive is needed for works to produce a stronger liquor 
and would suggest a sliding scale as in the end column based 
on the cost of a unit of nitrogen for 10 oz. liquor. This 
would to some extent compensate the contractor for increased 
haulage costs. It may be that in good areas where good roads 
are available, this cost may be reduced and the transport radius 
will then rise, but in our area the large sources of liquor are 
also in large population centres with a core of five miles radius 
which contains little or no work for us, and in point of fact 
at Huddersfield 85% of the work will be beyond ten miles 
and nearer 20 miles radius. Therefore, maximum strength 
must be aimed at and this I think is where a sliding scale would 
be valuable. 

It would appear then, that from a small country works with 
a large volume of work inside ten miles, weaker liquor could 
be run economically to the farms, but where distances 10-20 
miles have to be run, it is essential that 10 oz. liquor should 
be produced. 

The profit or loss is entirely bound up with transport, first 
class organisation and the most important of all, our recogni- 
tion of this field as a profitable means of disposal worthy of 
full encouragement. 

We will consider next the applications of liquor. First, 
grassland: Farmers realise that in order to cut costs they must 
have maximum grazing period, and conservation of all surplus 
grass of high protein content in order that they might cut 
purchases of this costly material during the winter feeding 
programme. 

The modern tendency is to use correct mixtures of grass 
in vigorous short term leys so that one portion commences 
growth early in the spring and one portion continues late into 
the autumn. As pointed out previously, plants need nitrogen 
for protein and growth and by use of it a farmer aims at a 
grass of better nutritive value and higher productivity. By 
spraying after nitrification has ceased in the autumn up to it 
restarting in the spring, an early flush of grass can be procured 
which is invaluable to farmers. Conservation of surplus grass 
by the very nature of its high protein quick growth aim 
removes large quantities of nutrient compared with grazing 
(see table of removal of nutrients). 


Minimum Leaf Area 


The best time to apply the liquor is while the grass is as 
short as possible in order to cut down scorch and volatile loss 
because of minimum leaf area and quicker soil contact. 

The normal apolication rate is 400 gal. to the acre and we 
have found that in so far as grass is concerned 7 oz. of free 
ammonia is the maximum that can be permitted in sunny 
weather due to losses and scorch, and that a maximum amount 
of fixed NH, is desirable. The frequency of application 
depends on the use being miade of the land and no hard and 
fast rule can be given. The use of liquor on.permanent pasture 
is to be watched carefully, the sward -often contains poor 
species of grass not responsive to nitrogen. 

It is very important with grass that examination of all fields 
before accepting the order should be made, because this exami- 
nation often yields useful information as to the condition of 
the field. To gain maximum benefit from nitrogen the other 
nutrients must be present in sufficient quantity and I feel that 
no useful purpose can be served by indiscriminate spraying, as 
one failure gets more advertisement than ten successes. 
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The following points are the main ones for grassland 


(1) Best on short term leys, especially Italian ryegrass ang 
on land‘in good heart. 

(2) 400 gal. to the acre is a good standard dressing 

(3) Avoidance of hot dry spells and/or long grass because 
of increased effect of scorch and volatile loss. 

(4) A good open sward allowing free oxygen supply to aid 
nitrification—for a similar reason avoid waterlogged 
fields. 

Grassland is by far the most open and proved market for 
us and gives the longest period of work during the year, and 
we can produce first class results, but, our success is dependent 
on having the courage to refuse unsuitable jobs. 

Next, kale: This crop extends the period of late grazing and 
particularly in our area it is a life saver to many farmers. We 
have conducted a trial which indicated that the most suitable 
dressing is 800 gal. to the acre at least 72 hours before drilling 
or broadcasting the seed. A clearer field in respect of weeds 
was obtained by allowing them to come through on a false 
seedbed and then spraying the liquor, this reduced weeds 
remarkably. We have top dressed kale at the 4-6 leaf stage 
successfully both broadcast and drilled and wheel damage and 
scorch were made good in 2-3 weeks. Bearing in mind the 
low leaching action of liquor I think we have an excellent 
crop here for our liquor and applications of 800 gal. per 
acre pre-seeding should suffice without necessitating top 
dressing. 

In the case of cereals. to avoid possible toxicity the liquor 
is sprayed 72 hours before sowing and appears to be satis- 
factory as is its application as top dressing early May to early 
June. Care must be exercised in spraying, or damage to crop 
down the wheelings must result and even if the crop is not 
killed, retardation leaves the farmer with a field containing 
ripened and unripened crops. 


Growing in Popularity 


Considering bacterial decomposition, the no stock system 
of farming is growing in popularity and is a fundamental 
change from the old conception of good husbandry where the 
refuse from the stock was used to keep up the humic level of 
the soil. This humus, which for the purpose of this paver 
can be described as decaying vegetable matter in soil, which 
serves to bind the soil together and maintain an even tempera- 
ture to retain moisture and provide a home for beneficial 
bacteria, is indispensable for soil fertility. 

In the no stock system all organic material possible is 
returned to the soil and the decomposition of this organic 
matter to the humic state makes a demand on the nitrogen 
reserve of the land. Therefore, for good results an addition 
of nitrogen is made to make this good and to speed up the 
decomposition process and a ton of straw can require the 
equivalent of 1 cwt. of sulphate of ammonia. Gas liquor is 
the ideal nitrogen source for this as it is for the making of 
compost and improving farmyard manure. An _ interesting 
feature is its application in reclaiming scrubland where large 
amounts may be used to assist decomposition of organic 
matter. 

On the subject of weed and pest control, claims have been 
made for the control of the larvae of husk and liver fluke, 
and Mr. Law’s paper to the Eastern Juniors gave an account 
of slug control on land being prepared for wheat after peas 
had been grown on it, and he was able to report a truly 
gratifying result. 

Weed control is claimed to a limited extent, but, while there 
is strong evidence for it, we should test it a little more 
rigorously. The report of the Effluents and Ammonia Com- 
mittee, 1936-37, reports reduction in the -number of weeds on 
meadow grass. Mr. Sherriff reports killing of thistles and 
general reduction of weeds, and we in our limited spraying 
have noticed similar effects. This is a logical trend of thought 
as some of the present weed killers are coal tar derivatives 
and there seems no doubt that the use of gas liquor seems to 
result in cleaner fields, but this effect should only be claimed 
with reserve and not form any part of the persuasion. of the 
farmer except in the light of a possible added bounty. 

Mr. Law also gave an account of liquor with sugar beet 
and as his experience runs over several years I feel he has 
established this application. We in the West Riding triangle 
may have a very heavy market in rhubarb if we can adopt 
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a suitable technique and we intend to pursue this field. The 
preceding notes give only a brief outline of some applications 
but should suffice to give a general idea. 

Considering the efficiency of crude liquor as a fertiliser, the 
recent publication of the N.A.A.S. trial on liquor gave dis- 
appointing results. They were basically—grass and cereals 
only 70-75%, efficient as sulphate; on kale, as good as sulphate. 

In our area we were puzzled by this apparent loss of 
efficiency as a top dressing and sought an adequate explana- 
tion. These results are valid for the material used which I 
understand had the ammonia in the mainly free form and 
which, from its description, was from washers fed with town 
water. We use a liquor with 25-30% fixed ammonia and I 
feel that this liquor should undergo similar trials because of 
reduced volatile loss from it. The 6th Report of the Liquor 
and Effluents Committee gave figures indicating very heavy loss 
from ammonia bicarbonate which increases when the com- 
pound is in solution, concentrated liquor undiluted gave second 
highest losses and also third highest when diluted to 10 oz., 
crude liquor gave the lowest loss and the difference between 
the two liquors was accounted for wholly by the presence of 
the fixed ammonia in crude liquor. The results on bicarbonate 
and concentrated liquor gave the obvious inference that washer 
liquor is not the best form of liquor for this application. 

We have found that using concentrated liquor to increase 
crude liquor strength led to bad scorch and we feel that 7 oz. 
strength is limit for free ammonia. Scorch and volatile loss 
must go together and attempts to reduce scorch must reduce 
volatile loss. Mr. Sherriff indicated that he thought scorch was 
due to adhesion of liquor to the plant material and this of 
course would give greater surface area for volatile loss. 
Following on this it is logical to argue that the biggest loss 
will come from the highest free ammonia liquor. 

Liquor is considered a non-leaching fertiliser but it is prob- 
able that if the liquor is applied too early this could be a 
source of loss, but, compared with scorch and volatile loss, I 
do not think it is significant unless time lag is very great. 

The effect of thiocyanate is harmful on seeds and in some 
cases the liquor has proved toxic to top dressed cereals and 
root crops. The toxic effect can be minimised by applying 
liquor to the surface one-two weeks before drilling or apply- 
ing the liquor between the rows under the soil surface. 

Summarising these factors, it is cleat that in order to gain 
efficiencies comparable with conventional nitrogen we must :— 

(1) Reduce scorch and volatile loss by use of as high a 
fixed value as possible and better spraying methods 
designed to avoid plant material contact. 

At all times aim for quickest soil contact, particularly 
on grass by only spraying if grass is short. 

If possible adopt techniques which would enable us 
to inject about 14-2 in. below soil surface. Work on 
anhydrous ammonia shows that injection at this depth 
ensures complete absorption of all the ammonia and 
gives the same time lag as our present system. 


Pre-seeding Spraying 


Lastly, where pre-seeding spraying operates, it would be 
advantageous to spray immediately before the final seedbed 
preparations and thus ensure partial coverage at least for the 
liquor. 

Liquor quality requirements are important but fairly straight- 
forward and their attainment is consistent with good works 
practice. 

Regarding strength, as indicated previously, 10-11 oz. is 
required and this strength requires rigid control on all diluents. 
(a) Condenser temperatures require to be as low as prac- 

ticable thereby utilising the full effect of solubility of 
ammonia in water. Washing with 6 oz. liquor at 60°F. 
equilibrium gives 18 grains NH, per 100 cu.ft. slip and 
at 70°F. gives 32 grains per 100 cuft. 

(b) Good condition of sprays and packing in washers to 
ensure even distribution of washing medium and the use 
as far up in the washer as practicable of cooled liquor 
so that the minimum addition of water at this point is 
required. 

(c) Undecomposed steam should be kept to a minimum 

"consistent with works conditions. 

(d) All drainage water and condensate, etc., 
diverted down the drain. 

Freedom from tar is very important, especially in liquor for 


should be 
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top dressing and the liquor must be completely free from i 
visible tar globules. Here a separate well in which to djs. 
charge retort houses and condensers in order to facilitate settle. 
ment is useful and provision should be made on alli Storage 
tanks for tar removal by means of an outlet at the very bottom 
with the liquor outlet 4-6 in. further up. 

The quick oxidation of tar acids causes the familiar colour. 
tion of liquor which is disconcerting to farmers, and the 
presence of high quantities of these tar acids makes ap 
unnecessary oxygen demand. This reduction can be accom. 
plished by early removal of tar from contact with the liquor 
and by having only the minimum of bleed off in the retor 
house system consistent with good conditions (i.e., lowest pos- 
sible volume of liquor in contact with tar). 

Thiocyanate is the one established plant toxic in liquor and 
as low a concentration of it as possible is required. On q 
normal works where the time contact between gas and washing 
medium cannot be varied, the only practicable way to reduce 
thiocyanate is to reduce oxygen in the foul gas stream by 
attention to retort house practice, and to admit air at inlet 
purifiers. Avoidance of contact with air in storage is also 
advised. The maximum thiocyanate considered permissible js 
0.4% as CNS. 

Resulting from the above is a liquid which if properly filtered 
gives a brown clear liquid which has a good sales appear- 
ance. Facilities for loading this liquor require to be good 
with a minimum of waiting time. 


Limited Use 


Liquor as it stands now is only a nitrogen fertiliser and as 
such its use must be limited to a certain extent. It was 
recently stated that there is a trend away from straight fertilisers 
and towards compounds which now amount to 59% of tonnage 
and 70% of cost of all fertilisers purchased. The following 
are the actual figures in terms of nitrogen content for July, 
1955-June, 1956. 


Yorkshire Great Britain 








Sulphate of ammonia, tons N, 2,376 40,431 
Nitro-chalk, tons N, 3,947 65,548 
Compounds, tons N, 14,275 163,830 

20,608 269,809 
% as compounds 69% 61% 


At the same time, one must consider the balance of fertility. 
As seen previously the internal balance of nutrients in a plant 
determines quantity and quality. The table below shows how 
more intensive farming makes a replacement of extra nutrients 
a necessity. 

Removal of nutrients from grassland under different conditions 
—lb. per acre (approx.) 
N P 


K Ca 
Grazed by bullocks ... 0.5 3.5 5.0 0.6 
Sheep + - a2 1.2 2.5 1.5 
Dairy cows ... sie ORO 12.0 30.0 11.0 
Cutting for meadow hay 6 5 
tons /acre) 7 . 49.0 19.0 49.0 32.0 
Seed hay (2 tons/acre) . 80.0 24.0 90.0 90.0 
Dried grass and silage . 70.0 20.0 60.0 25.0 


Obviously then the supply of nitrogen is tied to that of potash 
and phosphate, and we may find ourselves in the position of only 
supplying supplementary nitrogen if the present trend continues. 
We have questioned farmers closely and find that liquor has 
a greater selling power if we can include these two, and with 
this in view we have investigated the matter. 

Potash additions are straight forward, the material being 
quite soluble, the only difficulty is getting a suitable mixture. 
It would appear from tests we have carried out that simple 
addition to the liquor in the tankers or bowsers is not sufficient 
to ensure mixing. We therefore feel that a maximum strength 
solution of potash in liquor should be kept and added to the 
liquor as required by normal liquid mixing methods. 

Phosphate is more difficult, we have examined powdered 
triple super phosphate 45% soluble P,O, and at an addition 
of 24 cwt. to the 1,000 gal. we have had the following result. 

P.O, soluble in liquor 48.4% 

P.O, in wash water (limited) 5.4%, initial fixed 0.54% NH; 

Water soluble in residue 1% final fixed 0.639%, NH, 

2% Citric soluble in residue 27.0% 

Insoluble residue 11.1% 
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Therefore, we could add this providing the technical diffi- 
culties could be overcome of keeping the residue in suspension 
and accepting that there is a certain loss of phosphate 
solubility due to high pH of solution precipitating insoluble 
calcium phosphate. However, I think the use of phosphoric 
acid would be technically more suitable due to ease of mixing 
and ultimate spraying. The main drawback is that the price 
per unit of P.O, in this source is Is. 6d. per lb., and that 
in triple super about 9.2d. per Ib. P,O,. The acid, however, 
js of technical grade of a purity far in excess of our needs, 
and I feel that if a crude wet phosphoric acid was available 
at a unit price somewhere between the two we could com- 
pound over a full range by using the price differential between 
straights and compounds to subsidise the phosphate. In order 
to establish this field we are using the dear acid on a break 
even basis to determine the effect of compounds on our total 
market. The initial stages show quite definitely that the 
existence of compounds will increase output and possibly the 
length of the season. 

Therefore, compounding is feasible and, like the addition 
of weed killers, if they increase the selling power of liquor 
without costing us anything or perhaps showing a profit, we 
should consider them on a purely commercial basis. If the 
industry accepts that improvements are necessary to liquor for 
methods of disposal which are not profitable, surely a similar 
improvement to make a profit is justified. 

One further improvement has been investigated, and that 
is the addition of a nitrate to liquor by means of 96/98% 
nitric acid. The unit price of this nitrogen is high at 344d., 
but we thought that the addition of the equivalent of 2 oz. 
strength would give the liquor similar quick acting properties 
as other nitrate fertilisers. This we felt might help the scorch 
problem in a dual way, by fixing some more ammonia and 
enabling the plant to recover rapidly. The cost would be 
an addition of 30d. per unit of nitrogen, making a sale price 
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of 256d. per unit N,, but the liquor should have quicker 
action so that it could be a financially sound proposition. 
We intend to test this nitrate in the coming season with 
special reference to dry spells when solids are unabsorbed, 
and alleviation of scorch. 

In conclusion, it can be said that here we have, not an 
effluent, but a by-product, which properly exploited can yield 
considerable financial gain, and, at the same time, add to the 
nation’s economy. In order that this method of disposal can 
flourish, work must be done in the form of trials and experi-’ 
ments in liquor improvement, and, as the people with the 
most to gain, we should be prepared to do this in conjunction 
with the contractors, farmers, N.A.A.S., and the universities. 
One problem which must be systematically investigated is 
that of scorch with a view to assessing its damage and its 
alleviation, with the secondary problem of methods of 
application designed to cut down volatile loss. 

This liquor is sold as a product of the gas industry, and 
we should be as jealous of its correct utilisation as we are 
of our other products because its indiscriminate use will 
reflect upon us to the same degree. The time is now oppor- 
tune for this method of disposal to be put on a firm footing 
with a clear directive from the highest level as to the conduct 
of its affairs and a recognition that this is the most profitable 
way of utilising crude ammoniacal liquor. Such a directive 
would ensure uniformity throughout the industry and enable 
results and practices to be collated and utilised to the 
common good, and duplications of investigations avoided. 

I should like to express my gratitude to Mr. J. G. Tilley, 
Group General Manager, Huddersfield-Halifax Group, for the 
facilities he placed at my disposal; my colleagues at Hudders- 
field; Messrs. Albright and Wilson; my friends the contractors, 
Chappell and Law, and the Members of the N.A.AS., and all 
the farmers who have so patiently strived to educate a gas 
engineer in the wisdom of farming. 


From a paper presented to the Midland Section of the I.G.E., February 14, 1958. 


Underground Corrosion and Cathodic 


Protection of Gas Pipelines 


By J. S. GERRARD, A.M.LE.LE. 


METAL AND PIPELINE ENDURANCE LTD. 


the corrosion of metal structures underground is enor- 
mous, and in the gas industry alone can probably be reckoned 
in millions of pounds per year. In addition to the monetary 
value of the corrosion damage is the hazard of possible 
explosion caused by a perforation in a gas pipeline. The 
ravages of corrosion, therefore, must be met with the adage, 
‘Prevention is better than cure.’ By far the most important 
materials requiring protection in the fight against corrosion 
are iron and steel. 

It is necessary to describe briefly the modern accepted 
mechanism of corrosion underground in order to understand 
why corrosion surveys and cathodic protection are effective. 
The corrosion of metals buried in soil results from electrolytic 
action between the metals and the moisture present in the 
soil. The moisture contains dissolved salts and gases (prin- 
cipally oxygen) and serves as the electrolyte in the process. 
Since moisture is usually present in varying amounts, and this 
moisture contains varying amounts of dissolved matter, there 
is infinite variation in the rate of corrosion of buried metals, 
and in the pattern that the corrosion takes. Corrosion is 
always associated with a flow of electric current. This current 
flows from the metal into the electrolyte at the anode at 
which point the metal is corroding, then from the soil or water 
to other points on the metal surface and back into the metal. 
The circuit is completed by the flow of current through the 


T HE amount of revenue and material lost annually due to 


metal back to the points of discharge. There is a definite 
relation between the quantity of iron which goes from the 
metallic state into solution and the amount of current in 
the electrolytic circuit. The laws of electro-chemistry show 
that 1 A flowing continuously for one year along a pipeline 
at 100% efficiency involves the corrosion of 20 Ib. of steel. 
This quantity represents a block of metal 1 ft. sq. and 4 in. 
thick—an insignificant quantity—but it also represents more 
than 5,000 holes of 4 in. uniform diameter in a pipe of, say, 
.280 in. thick wall, 6 in. diameter and 18.97 Ib. per ft. Since 
corrosion seldom occurs uniformly, the latter yardstick is 
more practicable. It is this characteristic of electrolytic 
corrosion that makes it so important to owners of underground 
piping systems. In few cases would the metal loss resulting 
from corrosion be of economic importance if the loss were 
uniformly distributed over the entire surface area. It is this 
concentration of the metal loss at the srnall anodic areas that 
results in the familiar pitting of the metal. 

There is an infinite variety of reasons why some areas of 
underground pipe surfaces become anodic and other areas 
become cathodic. Some of the more common causes are as 
follows : 

Variations in the concentration of dissolved salts in the 
soil. 

Variations in the amount of oxygen dissolved in the soil. 

Variations in the amount of millscale on the pipe and other 
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variations in the condition of the pipe, and contact with other 
metals or substances, such as carbon or cinders. 

The first two conditions may be described under the heading 
of concentration cell effect, and the-other items as galvanic 
corrosion. Other forms of corrosion worthy of note are as 
follows :— 

1. Stray current corrosion which is normally associated with 
a direct current system such as tram or railways employing 
an earth conductor. The configuration of the tramway and 
a buried pipeline may be such that the pipeline provides a 
preferential path for current returning to the D.C. source. 
Under these circumstances, direct current will afford a degree 
of cathodic protection where it enters the pipe, and cause 
accelerated corrosion where it leaves the pipe and enters the 
surrounding soil before returning to the source. 

2. Bacterial corrosion.—In the corrosion cell, hydrogen is 
evolved at the cathodic surface, and as a result, the action 
of the cell is reduced—a phenomena known as polarisation. 
It is possible in anzrobic water-logged soils containing sul- 
phates, for micro-organisms known as sulphate reducing 
bacteria, to exist, which utilise hydrogen in the normal growth 
process, and thus permit increased current to flow, with subse- 
quent accelerated corrosion at the anode. The method of 
locating bacterial corrosion is covered in more detail later 
in the paper. 

The knowledge that the corrosion of underground pipe 
systems is electrolytic in nature, that is, associated with 
current flow, is of practical value, because it suggests the 
possibility of determining the amount of current in a given 
pipeline and of controlling the current. Since the resistance 
of a length of any given pipeline is known or can be cal- 
culated, the voltage drop along a given section, say 100 ft., 
can be measured, and the flow of current determined by Ohms 
law. From the quantity of electricity flowing, and by the 
laws of electro-chemistry mentioned above, the loss of metal 
on any given section of pipeline can be determined with 
reasonable accuracy. 


. Methods of Reduction 


Since corrosion has been shown to involve a flow of current 
from the pipe to the soil at the anode, and from the soil 
to the pipe at the cathode, and from cathode to anode within 
the pipe wall, the following methods of corrosion reduction 
may be considered: (1) Removal of pipe from contact with 
the soil by raising it above ground, (2) selection of materials 
of construction, (3) cathodic protection, and (4) insulation of 
the pipe from soil by means of a coating material. 

There seems to be little likelihood in the gas industry 
that the practice of burying pipelines would be changed to any 
significant degree. Overhead stream crossings are fairly 
common, and corrosion control is one reason for using this 
mode of installation. This method of control is quite impor- 
tant where it is applicable, but it can only be used in a tiny 
fraction of the amount of pipe in service. It may be possible 
to utilise this method more at producing stations and holder 
stations, or in similar situations. The use of non-metallic 
materials for pipelines is, of course, well known. The limited 
application for such piping is usually due to mechanical con- 
siderations. The success with which certain piping materials 
can withstand atmospheric and other common corrosive 
environments naturally leads to the assumption that a metal 
can be found or produced that can satisfactorily withstand 
soil corrosion. To date, the prospects that such a metal having 
economic possibilities can be found are not encouraging. 

Cathodic protection depends upon the maintenance of each 
part of the steel surface at a potential sufficiently negative 
to prevent it from acting as an’anode with respect to any 
other part of the system. To maintain this value of the 
potential in the prevailing environment, it is necessary to 
apply to the steel pipeline continuously a certain minimum of 
current. This current is a function not only of the environ- 
ment, but also of the area of steel to be protected; in other 
words, a certain minimum of average current density must be 
applied. There are two commonly used methods of providing 
cathodic protection— 

1. By establishing a galvanic anode with a ‘ natural’ potential 
high enough and capable of large enough current output to 
neutralise all anodes on the metal surface to be protected. 
Magnesium of special composition is a normal material, 
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although zinc and aluminium also have some use in very |oy 
resistivity soils, 

2. By causing a direct current from a rectifier, battery, g, 
other external source, to flow through the electrolyte ang 
accomplish the same purpose. 

It is generally agreed, and can be shown by the consideratioy 
of electro--chemical principles, that electrolytic corrosion o 
steel will cease when current flows to all points on its surfac 
The difficulty in determining whether this condition has bee, 
established with respect to a buried metal pipeline lies jp 
the fact that neither the buried metal nor the soil adjacent to jt 
has an equal potential surface. As a result, measurements of 
a difference in potential between the metal and the earth takep 
to determine the direction of the current in the earth with 
respect to the surface of the metal, represents the average of 
several potential differences which may differ in magnitude and 
direction. Therefore, the cathodic protection engineer usually 
tries to apply a potential which will cause at least some curren; 
flow to every point on the metal pipeline surface. As he ha; 
no way of determining when he has accomplished this, he js 
forced to apply such potentials as experience has shown to be 
satisfactory under other conditions assumed to be similar to 
those under consideration. The simplest of these procedures js 
to dpply current until the pipeline is negative to the earth by 
an amount depending upon the kind of electrode used, and the 
judgments of the engineer. When a copper/copper sulphate 
electrode is used, the potential necessary to prevent corrosion 
is —.85 V. However, if sulphate producing bacteria are 
found to be present, a minimum potential of —.95 V is usually 
necessary. The copper sulphate half-cell electrode is frequently 
regarded as preferable, as it is nearly constant in its potential 
and nearly free from polarisation if it carried only a small 
current. The total measured potential difference between a 
pipe and an electrode some distance from its surface may 
include an IR drop caused by current flowing to or from the 
pipe. This may obscure differences in the true potential, and 
because of this, many engineers try to place the half cell as 
near to the pipe surface as possible. However, providing the 
half cell is placed immediately above the pipe on the ground 
surface, no appreciable error usually exists. Current require- 
ments may be found by calculation and assessments based 
on experience, or by actual field tests. Many cases require 
a combination of the two methods. 


Inexpensive Insurance 


Complete protection of a buried steel or spun iron main 
may require a current of .75 to 5 mA per sq. ft. of surface. On 
a new well coated line, the current requirement may be as low 
as .01—.2 mA, or even less, per sq. ft. Because of this low 
current requirement, the complete, cathodic protection of well 
coated pipelines is clearly an inexpensive insurance against 
the ravages of corrosion. In the existing pipeline, the current 
requirement is usually determined by a ‘current drain’ test, 
for which the following are required: A connection to the line, 
a temporary groundbed (or earth connection) and a source of 
direct current. The first requirement may lead to the choice 
of a site where a valve box is located or where the line is 
exposed and a connection may then be made with a G clamp, 
or similar device. The temporary groundbed may consist of a 
number of lengths of scrap pipe set in holes some 150 ft. 
or so away from the pipe under test. A portable welding 
machine is usually an excellent source of the direct current 
needed, since this machine usually has an open circuit voltage 
of about 40 V, which is high enough to permit the use of 4 
temporary groundbed of this type. Currents from as low 
as 2 or 3 A, up to the full rating of the machine may be 
employed. If an installation as described is connected and 
operated at a steady value of, say, 20 A, the situation will 
be in every way comparable to that of a rectifier or other 
device connected to the pipeline and operating at 20 A. More 
power is consumed by the test set, however, because the high 
resistance groundbed requires a higher voltage than would 
be used by a rectifier. The groundbed will perhaps have 4 
life of only a few days, but the reaction of the pipeline differs 
in no way from its reactibn to a permanent installation of 
the same capacity. This means that in the case of a bare 
pipeline, several days of operation, perhaps a few weeks, 
would be required to complete polarisation to reasonable 
stability under a ‘constant current drain. However, polarisation 
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in soils of high resistivity. 
soils of less than 3,000 ohm per cm. except in some special 
cases where only small currents are needed or no other form 
of protection is possible. 
sizes, and are usually cast in a horizontal permanent mould, 
although some producers cast them in vertical moulds. A 
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does continue over a period of months, and it is usual to 
reduce the current requirement for a permanent installation 
slightly, to that shown by the current drain test. The amount 
of reduction depends upon soil conditions and interference 
problems involved. 
has been found that if the set is operated for four or five 
hours at, say, 30 A, it may then be reduced to 20 A, and 
polarisation will be essentially complete for that value. Tests 
can usually be completed in two or three working days. Based 
on results of this current drain test, the permanent installa- 
tion for cathodic protection can then be designed and installed, 
with a reasonable assurance that efficient protection will be 
obtained with the optimum current value. 


However, in the case of coated lines, it 


Magnesium Anodes 


There are two types of cathodic protection installations, 
A. Magnesium anodes, which usually offer the most 


economic form of cathodic protection for galvanic anode 
installation. 
sion of buried structures are as follows; (1) magnesium’s 
favourable position 
(2) the freedom from polarisation by which current output 
is reduced by undesirable anode corrosion products; (3) the 
small cost of magnesium anodes as compared with the cost 
of the protected structure or its repair; (4) no external source 
of power is required, or maintenance of equipment; (5) when 
properly installed, an average output of 500-600 ampere-hours 
per lb. of metal can be obtained; (6) the elimination of any 
material interference with other buried structures. 


Other points in their favour for reducing corro- 


in the electromotive series of metals; 


Magnesium anodes are not an economical source of current 
Their use is usually limited to 


They are available in a variety of 


17-lb. magnesium anode will produce a current of 1 A for 


one year, or equivalent, i.e., 0.1 A for ten years, before 


being finally consumed. Where magnesium anodes are installed 
in a soil with a resistivity of over 3,000 ohm per cm., 5 lb and 
9 lb. magnesium anodes are generally used. The 17 lb. anodes 
are the most common; they are designed for soils with a 
resistivity of between 1,800 and 3,000 ohm per cm. With a 
resistivity of about 2,000 ohm per cm., this anode will produce 
approximately .1 A. The larger anodes such as the 32 lb. 
and the 50 Ib., are used for the most part where a longer 
anode life is required, or in low resistivity soils within the 
range 800 to 1,800 ohm per cm. To obtain maximum operat- 
ing efficiency in underground installation, especially when 
soil resistivity is above 500 ohm per cm., the anodes are in 
most cases surrounded with a ‘ backfill’ containing a mixture 
of gypsum and bentonite. This material, when wetted, has 
good electrical conductivity, and is generally of the following 
composition, 75% gypsum (dry powdered), 20% bentonite (dry 
powdered), 5% sodium sulphate (anhydrous). The cost of 
complete cathodic protection using magnesium anodes will 
often prove prohibitively expensive for bare or poorly coated 
lines. In such cases, it is possible to apply ‘hot spot’ pro- 
tection, or the installation of anodes at locations along the 
line where experience or field investigation shows that corro- 
sion problems will be encountered. River crossings and cross- 
ings under road beds are notorious in this way, while trouble 
can usually be anticipated at any section where there are dis- 
tinct changes in soil resistivity or soil structure. The ‘hot 
spots’ are usually determined by a soil resistivity and potential 


survey along the route of the main, or proposed main, and 
anodes are installed at the points of lowest resistivity. 
Normally, magnesium anodes are installed with a locating 


post, together with a current measuring box. For poorly 
coated lines, anodes are usually located some 10 ft. from the 
pipe at a depth of approximately 6 to 8 ft., and sometimes in 
a low resistivity soil in groups of two or three anodes in-a 
vertical line. For a well coated and wrapped pipeline, the 
anode may be installed close to the pipe in the pipeline trench 
at the time of laying. This both reduces interference to a 
minimum, and gives efficient protection. Cored magnesium 
ribbon is now also available with a cross section of } in. by 
2 in., weighing approximately .22 lb. per ft. It offers a number 
of definite advantages, among which are that it extends the 
range of application for the magnesium anode to include rela- 
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tively high resistance soils, i.e., above 3,000 ohm per cm.; and 
where a mole plough is used, it provides faster and cleaner 
methods of installation. 
electrical connection possible at- any desired point on a given 
length of anode. 


The continuous core wire makes an 


B. Impressed current systems are probably the most 


commonly used methods of cathodic protection for long con- 
tinuous pipelines where full protection is required.. They con- 
sist of attaching the negative terminal of a D.C. source to 
the structure, and the positive terminal to a groundbed (nor- 
mally graphite rods) buried in the soil some distance from the 
pipeline. 
ally obtained from the electricity boards and converted. into 
direct current by rectifiers. 
the pipeline or other structure by the rectifier’: must be dis- 
charged to earth in order to complete the circuit. 
of discharge is known as a groundbed and, for soils, usually 
consists of horizontal or vertical anodes of specially impreg- 
nated graphite. 
backfill of coke breeze and operated at a sufficiently low 
current density, the anodes will last almost indefinitely. As 
with any type of groundbed, the major controlling factor is the 
resistance of the soil. 
ber of anodes are usually determined by. the’ soil resistivity. 
The three important factors which enter.into the design are 
resistance, performance, and cost. 
importance. 
is .5 ohms and a current of 50 A is drained, then a 25 V 
rectifier will be required and the total output power will be 
1,000 W, corresponding to about 1,600 VA input. 
resistance could be reduced to .25 ohm the samé current could 
be drained with a 124 V rectifier, and the power consumption 
would be halved. 
power saving will justify the increased investment required for 
the more expensive groundbed. 
groundbed will not, in general, halve its resistance, and halving 
its resistance will not halve the whole circuit resistance. A 
point is, therefore, soon reached in any particular soil where 
over-reduction in groundbed resistance costs more than it 


The current for impressed current systems is gener- 
The current which is drained from 


This point 


If properly installed in a thoroughly tamped 


The size, depth, spacing and total num- 


Low resistance is of obvious 
For example, if the total resistance of the circuit 


If the circuit 


The question is, of course, whether the 


Doubling the size of the 


saves. Normally transformer/rectifiers are pole mounted with 
either an underground or overhead cable to the groundbed, 
which is located some distance—usually around 300 ft. to 
500 ft—from the line, depending on the amount of current 
being drained, the condition of pipe coating, and length of 
line to be protected. 

It is now generally accepted that the soil resistivity gives an 
indication of the soil corrosivity. Typical figures, dependent, 
of course, on wall thickness, are shown in Table I. 


TABLE 1 


| 
Soil resistivity | 


(ohm per cm) Corrosion 


> Ree 





Oto 900 
901. to 2,300 
2,301 to 5,000 
5,000 to 10,000 | 

10,000 | 


Very severe 
Severe 
Moderate 
Mild eh 
Very. mild 





By measuring the soil resistivity along the route of a pro- 
posed pipeline it is possible to determine any corrosion hazard, 
and to decide whether it is necessary ‘to apply cathodic 
protection. The usual type of instrument used for soil resis- 
tivity measurement is’ a four-pin *megger’ or a ‘tellohm’ 
meter. Both of these‘instrumenfs use the four-pin method to 
measure average sol resistivity and the depth of the reading 
depends upon the pin spacings. If the pipe is to be laid at 
a depth of 4 ft., four pins are placed in the ‘ground at 4 ft. 
spacings. Alternating current is passed betweeén the outer pins, 
and the potential: measured by a rectifier on the two inner 
pins. By using the formula p =27~AR,. where’A equals the 
pin spacing in cms. and R is the resistance in‘ ohms, the soil 
resistivity can be calculated. It is necessary to locate the pins 
over the route of the proposed pipeline to enable accurate 
indication of resistivity to be obtained. For cross country 
runs and pipelines in verges, this can be done before laying 
the main, and the:resistivities applied. In built up areas and 
street work, this:is not. possible and the only way of measuring 
the soil resistivity is to. take readings during:the main-laying 
operation. .The soil resistivity also enables either:a magnesium 
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anode or impressed current scheme to be accurately designed, 
since the soil resistivities will determine the current output 
for the magnesium anode or decide the rectifier voltage for 
the impressed current scheme. For existing mains, it is pos- 
sible by measuring the flow of current along the pipeline, in 
addition to measuring the soil resistivity, to determine any 
corrosion hazard. The current flow in the soil near the 
pipe creates effects which may be detected and used as 
indicators of corrosion. One of the most easily measured is 
the potential drop in the soil associated with the flow of 
current to and from the pipe surface. To measure this poten- 
tial a half cell is used. The higher the numerical reading 
obtained, the higher the amount of corrosion taking place at 
the point of reading, and by taking readings at, say, 100 ft. 
intervals, and by subtracting the readings obtained, the milli- 
volt drop, and so the current along the line can be determined. 

Another instrument used by corrosion engineers for survey 
work is the Redox probe, for Redox potential measurements. 

When a soil is in a reducing environment, i.e., anaerobic, it 
has a tendency to liberate electrons to a platinum plate placed 
in it, and thus make the platinum plate negative to a calomel 
reference cell. The rate of reduction is proportional to the 
measured potential difference, provided a correction for the 
pH value of the soil is first applied. The degree of corrosion 


taking place corresponding to the Redox potential is shown 
in Table 2. 


TABLE 2 





Redox potential 


(corrected for pH.) Corrosion 
100 mV Severe 
100 to 200 mV } Moderate 
200 to 400 mV Mild 
400 mV None 
' 





In the author’s experience, anaerobic sulphate-reducing 
bacteria are only active in waterlogged anaerobic clay, which 
has a low resistivity value anyway, and therefore soil resistivity 
measurement does take into consideration sulphate-reducing 
bacterial types. 

The cost of corrosion surveys, involving soil resistivity 
measurements, and pipe potential measurements if required, 
usually works out at around £20 per mile. The cost for 
cathodic protection to a well coated and wrapped steel main 
is approximately £100 per mile for a 10-in——£120 per mile for 
a 16-in—and £150 per mile for a 24 in. steel main. 


Real Danger 


When a structure is placed under cathodic protection, the 
section of the soil in which the structure lies will carry current 
from the anode or anodes to the protected structure. If an 
adjacent metallic structure lies somewhere within the current- 
carrying region and is itself not connected to the system, there 
is a real danger that it will be intercepting some of the current. 

At the point where this current enters from the electrolyte 
it generally affords protection, but at the point on the structure 
where it leaves, it will corrode the structure and cause deterio- 
ration. As mentioned previously, a current of 1A flowing 
from a steel surface to an electrolyte will cause the dissolution 
of 20 Ib. of metal per year. The extent of interference is 
affected by the condition of any protective coating on the 
adjacent structure, and by the orientation of the structure with 
respect to the protective system. When it lies across the 
normal flow lines of current, there will generally be so little 
difference in potential between the part nearest the anode and 
that nearest the cathode, that little current will be intercepted. 
When the isolated structure runs parallel to the flow lines, 
however, then the hazard is greatest, for this offers the oppor- 
tunity for the collection and inevitable discharge of much 
larger currents to the protected structure 

Cross-country pipelines, although subject to this type of 
interference, are relatively easy to control. The simplest 
method is that of bonding the ‘foreign’ line to the protected 
line through a resistance of such a value that the ‘foreign’ 
line shows no shift in potential when the protective device is 
turned on er off. By this means, enough protective current 
is drained from the protected structure to offset the amount 
collected and no more. Im this country, a joint organisation 
on interference exists te make recommendations as to the best 
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method of co-ordinating cathodic protection schemes. In all 
cases where a cathodic protection scheme is to be installed, 
all other local authorities, including water, electricity, telephone 
and possibly the railways, should be notified and joint tes 
carried out, if necessary, prior to the final commissioning o 
the protective scheme. The joint committee have agreed to ap 
arbitrary figure of 20 mV shift in the anodic direction as being 
the maximum allowable. Any change in excess of 20 my 
requires correction by resistances as mentioned above 
All cathodic protection schemes should be designed 
that the minimum interference is caused, and certainly ground. 
beds should not be installed adjacent to ‘foreign’ services, 

The two principal requirements of any protective Coating 
system on underground pipelines are:— 

(a) That it shall be waterproof and prevent soil mixture 
from coming into contact with the pipe. 

(b) That the coating shall be able to resist soil stresses to 
such a degree that it will not be readily penetrated at any point, 


Bituminous Enamels 


As a general rule, cold-applied paints are not effective 
for corrosion protection for long periods of time, mainly 
because they are relatively thin and they are readily penetrated 
by stones, clods of earth and soil stress. The most widely 
used coating materials are bituminous enamels applied in their 
molten state, over primers prepared from corresponding mate- 
rials. These enamels are nearly always reinforced by having 
a fibreglass reinforcement embedded in them or shielded by 
an outer wrap of asbestos, felt, or both. Plastic type coatings 
are also available, which consist of asbestos fibre and a 
bituminous binder; the coatings are heated for application and 
are installed on primed pipe. These coatings also can be 
reinforced with a woven glass material, in order to assist 
resistance to soil stress and damage in transit from the manv- 
facturers’ works. The protective coatings on a buried line 
must be depended upon to furnish 90 to 99% of the protection 
the pipe receives against corrosion. In many instances it is 
the only protective measure taken, although it is recognised 
that the best coating is never quite good enough alone. The 
coating should be tested, therefore, with a high voltage or 
‘holiday’ detector prior to trenching. In some cases it is 
necessary to test the coating twice, (a) immediately on receipt 
on site, and (b) prior to trenching. These two tests determine 
the responsibility for the damage, i.e., the pipe supplier, or the 
contractor handling the pipe on site. A rolling spring electrode 
is rolled over the coated pipe surface and a voltage varying 
between 5,000 and 20,000—depending on the coating thickness 
—is applied. A discharge occurs at any faults which can then 
be marked with chalk and repaired and re-tested. Automatic 
holiday detectors are available which ring a bell when a hole 
is located. 

Other types of coating used on underground pipelines are 
concrete coatings—usually applied to a thickness of 1.5-in. or 
more—but they have not been widely used because of their 
high cost and the low rate at which they can be applied. 
Grease type of coatings of petroleum greases have been used 
considerably, and are still in use. These relatively soft coatings 
sometimes show remarkable resistance to soil stress, but they 
have a tendency to absorb moisture and their electrical con- 
ductance is usually high. The use of P.V.C. or neoprene 
adhesive types is increasing considerably, and they are being 
further developed as protective coatings for pipelines. 

Whatever form of cathodic protection is employed it is 
essential that there should be a high degree of electrical con- 
tinuity. Without this accelerated corrosion may occur on 
some parts of the structure where protection is applied, and 
also the presence of resistant joints may well render the cost 
of protection prohibitive. Lack of continuity frequently 
appears in pipelines where Johnson couplings, or flexible 
bolted or screwed gland joints are employed. To avoid this 
lack of continuity a special bonding strap has been designed, 
which can be thermit welded to the pipe and provides con- 
tinuity at a high enough conductance to make impressed 
current schemes function economically. This patented type 
bond in no way interferes with the final moulding of bitumen 
around the joint, and can be applied to an internally lined 
pipe without causing damage to the lining. For cast iron 
main employing flexible bolted or screwed gland joints, bond- 
ing with a copper cable of suitable size, up to a maximum 
of 7/064 in. is generally sufficient. 
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Nursing in the Gas Industry 


By SISTER D. McLAUGHLIN, 


S.R.N. 


GROUP NURSING SISTER, NORTH CHESHIRE, 


NORTH WESTERN GAS BOARD. 


NURSING service has been accepted by the gas industry 

since nationalisation as part of the medical service. The 
North Western Gas Board have a Chief Medical Officer, two 
assistant medical officers, 11 full-time nursing sisters and four 
part-time sisters. There is a mobile surgery available to all 
groups, particularly where there is no equipped surgery. 

Some of our sisters work on group basis, while others have 
the responsibility of one or two works within a group, and, in 
the course of this paper, I wish to concern myself mainly 
with the duties of a sister covering a group. 

Nursing in industry is not a new venture. It is recorded 
that in 1878, the first industrial nurse, cherishing the name of 
Philippa Flowerday, was appointed by J. & J. Colman, Ltd. 
During the first world war, due to shortage of manpower and 
to enable management to get the best out of the available 
men, a nursing service was employed in some industries to 
increase efficiency and productivity. 

The depression in the late *twenties and early ‘thirties brought 
a falling off in the demand for this service, and it was not 
until the second world war that the need was again felt. Then, 
due to long hours, strain and an increasing accident rate, the 
industrial nurse. was re-established. 

I appreciate that the gas industry survived many years with- 
out a nursing service, but who can say how many hours work, 
or even lives, may have been lost from lack of prompt atten- 
tion. Before nationalisation, I am told, some of the larger 
companies such as the Gas Light & Coke Company, Liverpool 
Gas Company, Birmingham Corporation Gas Department, 
South Metropolitan Gas Company, and probably others, had 
some kind of medical service, but the smaller companies relied 
entirely on first-aiders for any emergency. 

The minor revolution which has taken place in industry since 
the second world war, bringing in its wake joint consultation, 
improved welfare services and sick pay schemes, has brought 
out the glaring need for a comprehensive medical service for 
the gas industry. 

The function of the service is not merely a means of reducing 
the cost of the sick pay scheme, but rather a function of good 
management concerning health, welfare, morale and industrial 
relationship. Any industry accepting these facts, and thereby 
giving its employees a sense of security, can be assured of a 
reasonable response from the workers. It would be easy to 
provide a nursing service for the 1,600 or so employees of the 
group if they were all in one factory. It is more difficult to 
care for small groups of employees scattered over a wide area. 
We must still do this, however, even if it is difficult to achieve. 


Duties and Scope 


The duties of a group sister are: — 

(a) Promoting co-operation with group officers in regard 
to industrial and general health problems in their departments. 

(b) Arranging medical examinations and effecting liaison 
with the group medical officer. 

(c) Advising on sickness and absence incidence, and keeping 
Tecords. 

(d) Ordering and maintaining group medical stores. 

(e) Checking on first aid rooms and first aid boxes within the 
group. 

(f) Sick visiting in selected cases. 

The scope of the nursing service is wide and varied, and 
it is impossible to list everything with which one comes into 
contact, but the following points cover the majority of a 
sister’s day-to-day duties: 

(1) Treatment of minor injuries. 

(2) Emergency treatment to serious injury. 

(3) Attention and advice on medical ailments. 


(4) Training of first aid personnel to give 24-hour coverage 
on all undertakings. 

(5) Routine inspection of resuscitation apparatus. 

(6) Hygiene relating to canteen equipment, personnel, toilets 
and ablutions. 

(7) Routine eye tests of qualified drivers. 

(8) Arrangements for skin inspections by medical officers. 

(9) Screening of new entrants into the industry. 

(10) Sick visiting. 

(11) Simple physiotherapy. 

(12) Arranging for first-aider to be available on shift-work, 
and when the sister is elsewhere. 


Health and Safety Propaganda 


Health and safety cannot be separated completely. The wide 
coverage needed within a group, to ensure that all personnel 
are aware of the benefits to be derived from health and 
safety; requires intelligent propaganda and effective practical 
training. The propaganda can be carried out by the use of 
simple but effective posters, short film shows, exhibitions, and 
the example set by foremen, supervisors and senior officers. 

The training comes under three headings: (a) Training of 
first-aiders for certificates and competition work; (b) training 
of supervisors on a short lecture basis; and (c) training in 
artificial respiration and resuscitation. It is important that all 
men in the industry should be able to perform artificial respira- 
tion, to use breathing apparatus correctly and to administer 
oxygen. Before this object is finally achieved, much training 
has yet to be done. 

Conducting medical examinations and rendering first aid does 
not constitute a medical service. As this service is compara- 
tively new to the gas industry, it might be helpful to explain 
how we think management can best use it. ‘To care for the 
health and welfare of employees is a function of good manage- 
ment.’ This statement is worth repeating. 

Any problem which affects health at work is a matter of 
interest to the medical service. The nurse, therefore, has a 
broad basis and outlook on health probiems in industry. She 
is not merely a qualified first-aider. Sickness, whether arising 
out of employment or not, is her concern, though she pays 
particular attention to health hazards within the industry. 

Where an employee is not enjoying full health, the nurse 
can be consulted whether the condition arises as a result of 
illness or accident, or whether it is some insidious, non-specific 
malady. Such an employee, not in full health, is not able 
to do his job properly, and in the ‘bad old days,’ he would 
have been sacked. Now, with the help of the nurse and the 
medical service and the co-operation of the management, such 
people can invariably do a useful job. 

Industry has a social obligation to the community to employ 
a reasonable number of disabled men. If every industry 
insisted on employing only A.1 men, there would be an 
enormous number of people living on National Assistance— 
a serious drain on the economy of the country. A disabled 
man is not necessarily less productive; if he is given a job 
within his capacity he will often do it very well and look 
after it. He knows it may be difficult to get other employment. 

There are many men who are physically fit who suffer from 
idleness. The nurse can often give useful advice and help on 
the employment of the man who is not 100% fit. It has been 
suggested in some quarters that the medical service might be 
used to single out malingerers. The medical service of the 
North Western Gas Board will never be used for this purpose, 
as was stated by the Chief Medical Officer at the Southport 
Conference. It might well be that, because of the interest 
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taken in employees’ sickness, they may return to work sooner 
than they would otherwise have done. The nurse realises better 
than most that work is a certain form of re-habilitation. 

The first thing the sister must do is to gain the confidence 
of the men, and then ensure that full use is made of the 
facilities available. Early treatment of minor accidents is 
essential. Where treatment is easily available, men are more 
likely to avail themselves of it, reducing the risk of further 
infection. They should welcome advice on minor ailments, and 
the help and treatment they receive enables them to stay at 
work. It is important that the men realise that the sister does 
not take sides in any dispute, but remains completely impartial. 

Once confidence is fully established, the men tend to bring 
forward problems not necessarily arising out of work. The 
sister can then do an important job as a morale builder. 
Re-habilitation of men who return to work after injury tends 
to speed recovery. Once the nurse has become a familiar 
figure throughout the works, she can do much to encourage 
personal hygiene, and ensure that the amenities provided are 
used to the full. 

When work of a hazardous nature is being carried out and 
permits to work are required, the presence of the sister can 
sustain the confidence of the men. 

Co-operation with the local general practitioner is an 
important function of the nursing service. Many man hours 
can be saved by carrying out the prescribed treatment in the 
works surgery, thus reducing time wasted in the doctor’s 
waiting room. Consultations between the general practitioner 
and the sister at the works may play an important part in 
the re-habilitation of personnel after long periods of illness. 

Dental emergencies frequently arise and the sister can often 
arrange urgent appointments with the local dentist; lunch hour 
appointments can be arranged, and here again, loss of working 
hours is avoided. 

Much useful advice and information can sometimes be given 
on the availability of the social services in the area. 

The nursing sister, to some extent, can make of the job 
what she will. The choice is twofold: (a) She can sit in the 


surgery and wait for minor or major accidents to come along 


and become a glorified first-aider, or, (b) she can concern 
herself with the items listed in the paper, and bring her experi- 
ence to bear on problems of welfare and morale by taking 
an active interest in all matters appertaining to health and 
accident prevention at work. The sister assists the medical 
service in the function of good management. 


DISCUSSION 


Mr. T. W. Pickthall said Sister McLaughlin had stated in 
her paper that ‘There are many men who are physically fit 
who suffer from idleness, under the pretext of some disability ’ 
and that it had been suggested in some quarters that the 
medical service might be used to single out malingerers. Sister 
McLaughlin later quoted Dr. Hughes as saying ‘ The medical 
service of the North Western Gas Board will never be used 
for this purpose.’ Mr. Pickthall said he could not understand 
Dr. Hughes on this. Did the doctor expect the management 
to do this, or had the doctor since reconsidered his thoughts 
and would now help them to single out these medical 
malingerers? 

Dr. G. O. Hughes (Chief Medical Officer, N.W.G.B.) replied 
that the answer was simply the operative phrase ‘single out.’ 
The last thing they wanted the medical service to get a reputa- 
tion for was singling out malingerers. These medical malingerers 
were, in fact, very small in number. Unfortunately, the 
management thought there were more. The medical service 
should encourage the people to go back to work when fit to 
do so and not to go looking for people who might be trying to 
malinger on the sick pay scheme. ‘You might say it came 
to the same thing, but the attitude with which one approaches 
it is the one that matters most to the employer.’ 

Mr. Vernon, Safety Officer, East Lancashire Group, said he 
was most interested to hear Sister McLaughlin say with confi- 
dence that she could arrange full time cover on the works 
during shift time and working time when she was not there. 
He had found he could get first-aiders trained and he would 
then have to cope with the station engineer to try to get them 
on the right shift. 

Sister McLaughlin pointed out that in her remarks she 
had said that this statement was not as simple as it sounded. 
The answer to the problem was hard graft and hard grind. She 
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had tried in her own group, and particularly on her. own wor, 
to encourage first, the foreman and the chargehan¢ to taj. 
the first aid certificates. These were the men who wep 
invariably the first to know of any accident. If the foremay 
and chargehand were trained first-aiders then the works coujj 
be covered. 


Sister Langley, Birkenhead, seconded all Sister McLaughlin 
had said about training first-aiders. It was very difficult jp 
get the right type of people to come forward. It was very eay 
indeed to get 50 people trained in first aid but they were jig 
necessarily of the right type. Many people from the officg 
were coming in and one could not refuse to teach them first aid 
but they would like to see more coming forward from the 
works. 

Mr. Pickthall said he felt it would help the workers to take 
the first aid certificate if more of the top management toot 
them. 

Dr. Hughes said that a number of the station engineers hag 
first aid certificates. As a result a much better class of map 
was coming forward and there was also closer liaison. Statiog 
engineers saw the point of first aid and were very co-operative 
in arranging things. 

Mr. A. H. Barrington said he had a very charming sister 
based at Stretford for three or four hours each day. He could 
rely on complete cover during the day from 7.30 to 5.0 pm 
In common with other works, the first-aiders at Stretford wer 
taken mainly from the office staff, and during the day ther 
were two or three of them so placed that they could normally 
get out to deal with any emergency which arose when the 
sister was not on duty, or out on loan to other works in the 
Group. 

Mr. Pickthall said that while it would be nice to havea 
permanent sister on each works, the size of the works unfor- 
tunately did not always justify it. 

Mr. Nicholas, replying to Dr. Hughes, said he felt a good 
deal of time was saved to the Board which might otherwise be 
lost, when a sister was engaged full-time on a works. A map 
might have to go to his own doctor or the hospital for 
routine attention to dressings, and this might take up three 
hours, but with a sister present on the works only about one 
half hour was lost. 


Dr. Hughes said that when the Board first introduced nursing 
sisters into the area it was not just to have a better first aid 
service than had been provided before, but to develop a 
medical service as outlined by Sister McLaughlin in her paper. 

Mr. Teale asked what liaison existed between the medical 
service and safety officers, and whether when accidents occurred 
the safety medical officer was informed. 

Dr. Hughes replied that there was very close liaison between 
the medical service, the safety officers, and the solicitor, as 
all were involved when accidents occurred. Personal calls 
were made every week. Never a week went by without the 
medical officer visiting the safety officer. 

Referring to the remarks by Sister McLaughlin regarding 
training foremen and chargehands in first aid, Mr. Nicholas 
said that accidents generally were accompanied by some break- 
down of plant, when the foreman would be faced with con- 
flicting loyalties—whether to attend to the injured or to take 
measures to make the plant safe to carry on the manufacture 
of gas. He felt it would be better to have shift workers or 
other people trained in first aid. 

Sister McLaughlin said she appreciated this point, and every 
endeavour was made to train other workers in first aid. She 
agreed that in emergencies, when plant was also in danger, 
the foreman had to distinguish between the two loyalties. She 
said it was very difficult on the works, particularly with shift 
work. 

Mr. Hepworth said he would like to ask about the distribu- 
tion side, which seemed to him sadly neglected by the nursing 
and medical service. He wondered if there was any possibility 
of extending this service to the workers outside the works 
walls: Distribution, sales and service, and possibly even show 
room staff. 

Sister McLaughlin said that in the course of her duties she 
visited once a fortnight all the showrooms in her Group. 
checked the first aid boxes which were in every showroom and 
saw that they were well equipped. The men in the distribution 
sections had recently been given training in artificial respiration 
and resuscitation. 





